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AXXUAL  REPORT  OF  THE  MlSSIf^SlPPl  RIVER  COMMISSIOy  FOR  THE 
FISCAL   YEAR  ENDING  JUNE  30,   190,5, 

Office  Mississippi  River  Commission, 

St  Louis^  Mo.y  June  30^  1905. 
Sir:  The  Mississippi  River  Commission  has  the  honor  to  submit 
this  its  annual  report  for  the  vear  ending  June  30,  1905. 

The  act  of  June  28,  1879,  by  which  the  Commission  was  created, 
defined  its  duties  as  follows : 

To  direct  and  complete  such  surveys  of  said  river,  between  the  Head  of  tlie 
Passes  near  its  mouth  to  its  headwaters,  as  may  be  in  progress,  and  to  make 
such  additional  surveys,  examinations,  and  investigations,  topographical,  hydro- 
graphical,  and  hydronietrical,  of  said  river  and  its  tributaries  as  may  be  deemed 
necessary  by  said  Commission  to  carry  out  the  objects  of  this  act.  •  ♦  ♦ 
To  take  Into  consideration  and  mature  such  plan  or  plans  and  estimates  as 
will  correct  iiermanently  locate,  and  deepen  the  channel  and  protcK't  the  banks 
of  the  Mississippi  River;  improve  and  give  safety  and  ease  to  the  navigation 
thereof;  prevent  destructive  floods;  promote  and  facilitate  commerce,  trade, 
and  the  postal  service ;    *    •    * 

Under  the  authority  of  this  act  and  subsequent  laws  relating  to 
the  subject,  surveys  and  observations  have  been  carried  on,  and  works 
of  improvement  under  the  authority  and  direction  of  laws  making 
appropriations  for  that  purpose  have  been  undertaken  and  executed. 
The  original  project  contemplated  the  permanent  location  and  deep- 
ening or  the  channel  by  engineering  works  for  the  contraction  of  the 
low  water  width  where  necessary,  the  protection  of  the  banks  against 
caving,  and  the  confinement  of  the  discharge  at  flood  stages  by  levees. 
These  works  were  prosecuted  with  effect  for  a  number  of  years  in 
tw' o  selected  parts  of  the  river  known  as  Plum  Point  reach  and  Lake 
Providence  reach,  and  with  highly  beneficial  results  in  the  improve- 
ment of  the  channel  in  those  reaches.  But  the  work  done  in  them, 
while  demonstrating  the  soundness  of  the  theory  upon  which  it  was 
based,  also  demonstrated  that  the  general  improvement  of  the  channel 
by  contraction  and  revetment  works  would  necessarily  consume  too 
long  time  and  involve  too  great  expense  to  meet  the  needs  of  com- 
merce. It  happened,  also,  fortunately,  that  as  that  fact  became  ap- 
parent the  process  of  engineering  skill  and  invention  had  reached 
the  point  at  which  dredging  machines  became  possible  of  such  power 
and  efficiency  as  to  hold  out  the  hope  that  an  immediate  and  econom- 
ical solution  of  the  problem  of  deepening  the  channel  for  navigation 
might  be  found  in  the  opening  and  maintenance  of  channels  across 
the  obstructing  bars  at  low  water  by  means  of  dredging.  After 
studies  and  experiments  extending  over  several  years  this  method  of 
improvement  of  the  low-w^ater  channel  was  adopted  and  has  been  ap- 
plied wuth  success.  The  history  of  the  work  from  the  beginning,  and 
of  the  experiences  which  led  to  this  change  of  plan,  and  the  reasons 
for  such  change,  are  fully  detailed  in  former  reports. 

The  general  repair  and  construction  of  levees  was  first  authorized 
without  qualifying  restrictions  by  the  act  of  September  19,  1890,  and 
since  that  date  this  work  has  formed  one  of  the  most  important 
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items  in  the  operations  of  the  Commission,  about  one-half  of  the 
appropriations  made  by  Congress  being  devoted  to  that  purpose. 

The  general  project  under  which  the  work  of  the  Commission  has 
been  conducted  for  several  years  past,  and  which  is  proposed  for  the 
year  to  come,  may  be  stated  as  follows : 

1.  Continuation  of  surveys;  preparation  and  publication  of  maps; 
maintenance  of  gauges ;  the  recording,  tabulation,  and  publication  of 
gauge  readings,  and  the  taking  and  recording  of  discharge  measure- 
ments and  other  observations. 

2.  The  building,  extension,  and  repair  of  levees. 

3.  The  building,  maintenance,  and  operation  of  dredge  boats. 

4.  The  repair  of  existing  works  for  the  improvement  of  the  chan- 
nel, the  preservation  of  harbors,  the  prevention  of  cut-offs,  and  the 
security  of  levees. 

Other  miscellaneous  details  incident  to  the  execution  of  the  general 
project. 
All  of  which  will  be  specified  in  detail  in  what  follows. 

APPROPRIATIONS  AND  ALLOTMENTS. 

By  the  sundry  civil  act  approved  April  28,  1904,  the  sum  of 
$2,000,000  was  appropriated  for  continuing  improvement  of  Missis- 
sippi River  from  Head  of  Passes  to  the  mouth  of  the  Ohiq  River, 
including  salaries  and  clerical,  office,  traveling,  and  miscellaneous 
expenses  of  the  Mississippi  River  Commission.  The  amount  thus 
appropriated  was  allotted,  on  the  recommendation  of  the  Commission, 
as  follows: 

Mississippi   River  Commission , $30,000 

Surveys,  gauges,  and  observations 50,000 

Dredges  and  dredging 307,000 

$387,000 

FIBST   AND   SECOND   DISTBICTS. 

Surveys 5, 000 

Repairs  to  revetments  at  Fletchers  Bend  and  Osceola  bar, 

including  quarrying  of  stone 100,000 

Hopefleld    Bend 120,000 

New   Madrid 10, 000 

Helena 10, 000 

Plant 50, 000 

Levees 310. 000 

605. 000 

THIRD  DISTRICT. 

Surveys 5, 000 

Repairs  to  revetment  at  Lake  Providence  and  general  re- 
pairs, Including  quarrying  of  stone 67,000 

Plant 20,000 

Ix)ngwood   revetment 100,000 

Levees 380,000 

572,000 

FOURTH  DISTRICT. 

Surveys —       5, 000 

Repairs  of  revetment  at  Bondurant 3,000 

Repairs  of  revetment  at  Kempe  Bend 80,000 

Plant 38,000 

Levees 310, 000 

436,000 

2, 000,  000 
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By  the  act  approved  April  28,  1904,  authority  was  given  to  the 
Secretary  of  War,  as  recommended  by  the  Mississippi  River  Commis- 
sion, to  enter  into  contract  or  contracts  for  levee  work  upon  the 
Mississippi  River  between  Cairo  and  the  Head  of  Passes  during  the 
fiscal  year  ending  June  30, 1905,  to  the  extent  of  $1,000,000,  to  be  paid 
for  out  of  the  appropriation  for  that  stretch  of  the  river  authorized 
by  the  river  and  harbor  act  of  1902  for  the  fiscal  year  ending  June  30, 
1906,  when  the  appropriation  for  the  last-named  fiscal  year  shall 
become  available. 

Pursuant  to  this  act  allotments  were  made  upon  the  recommenda- 
tion of  the  Commission  of  sums  for  which  contracts  for  levee  work  in 
the  several  districts  may  be  made  as  follows,  to  be  paid  for  out  of  the 
appropriation  for  the  fiscal  year  ending  June  30,  1906,  when  the  ap- 
propnation  for  that  year  shall  become  available : 

Upper  St.  Francis  levee  district $15,000 

Reelfoot  levee  district-. 15,  <MK) 

Lower  St.  Francis  levee  district 140,  ('(K) 

Upper  Yazoo  levee  district 70,000 

White  River  levee  district •  70, 000 

Lower  Tazoo  levee  district 150, 0(K) 

Upper  Tensas  leveer  district 2^0,000 

Lower  Tensas  levee  district 110.  (MK) 

Atehafalaya  levee  district 40.  (MK) 

Lafourche  levee  district : 40. 0<K> 

Pontchartrain  levee  district 90.  (KK> 

Baratarla  levee  district 15.  (MK) 

Lake  Borgne  levee  district 15,  (KK) 

1,  000.  0(K) 

By  the  sundry  civil  act,  approved  March  3,  1905,  the  sum  of 
$2,000,000  was  appropriated  for  continuing  improvement  in  comple- 
tion of  contract  authorization  of  Mississippi  Kiver  from  Head  of 
Passes  to  the  mouth  of  the  Ohio  River,  inclucling  salaries  and  clerical, 
office,  traveling,  and  miscellaneous  expenses  of  the  Mississippi  River 
Commission.  The  amount  thus  appropriated  was  allotted,  on  the  rec- 
ommendation of  the  Commission,  as  follows : 

8ECBETABY. 

Mississippi  River  Commission $20,000 

Survevs,  gauges,  ^nd  observations (>5,  (K)0 

Dredges  and  dredging 395,  (K)0 

$486,  (XK) 

FIRST  AND   SECOND  DISTRICTS. 

Plnm  Point  reach 05,000 

Hopefield  Bend 40, 000 

Care,  repair,  and  renewal  of  plant 50,000 

Levees 310,  (M30 

Surveys 5,000 

Harbor  of  Memphis  (Wolf  River) 8.000 


478,000 


THIRD  DISTRICT. 


Repairs  and  extension  of  revetment  work,  including  quarry- 
ing of  stone 100,000 

Care,  repair,  and  renewal  of  plant 40,  (XX) 

Levees    380.  (XX) 

Surveys   5. 000 
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FOUBTH    DI8TBICT. 

Repairs  to  revetment  at  Bondurant $2,000 

Kectiflcatlon  of  Atchafalaya  and  Red  rivers.  Louisiana 24,000 

Care,  repair,  and  renewal  of  plant 4,),  000 

Levees    310,000 

Surveys    1 5,000 

Harbors  of  Natchez  and  Vidalia,  Mississippi  and  I^uisiana.  40, 000 

Harbor  of  New  Orleans,  Louisiana 85,000 


$511,000 


2,000,000 
The  following  allotments  and  reallotments  have  also  been  made : 

ALLOTMENTS. 

From  reserve  in  hands  of  President  to  fourth  district  officer  for  dredg- 
ing in  Lower  Old  River  (from  appropriation  of  June  13,- 1902) .  $1,000 

REALIiOTMENTS. 

I 

From  TjOwer  Yazoo  levee  district,  1905,  to  Longwood  revetment  (appro- 
priation of  April  28,'1904) 50,000 

From  Ashbrook  Neck,  1904,  $14,000:  general  repairs  to  existing  works, 
1904,  $9,000 ;  stone,  third  district,  1904,  $13,000 ;  to  plant,  first  and  sec- 
ond and  third  districts  (appropriation  of  March  3,  1903) 3(5,000 

From  Upper  Yazoo  levee  district,  19(K5,  to  Upi>er  St.  Francis  levee  dis- 
trict (appropriation  of  March  3,  1905) 10,000 

Details  of  the  expenditure  of  the  foregoing  allotments  are  ap- 
pended hereto. 

By  the  river  and  harbor  act  approved  March  3,  1905,  the  sum  of 
$1,000,000  was  appropriated  for  improving  the  Mississippi  River 
from  the  Head  of  the  Passes  to  the  mouth  of  the  Ohio  River,  includ- 
ing salaries,  clerical,  official,  traveling,  and  miscellaneous  expenses 
of  the  Mississippi  River  Commission.  The  amount  thus  appropri- 
ated was  allotted,  on  the  recommendation  of  the  Commission,  as 
follows : 

FIRST   AND   SECOND  DISTRICTS. 

Levees : 

Upper  St.  Francis  levee  district $30,000 

Ix)wer  St.  Francis  levee  district 140,  (K)0 

White  River  levee  district 200,000 

^-w $370, 000 

THIRD  DISTRICT. 

Levees : 

Lower  Yazoo  levee  district 125,000 

Tipper  Tensas  levee  district 110,000 

Revetments : 

Bolivar  50, 000 

Longwood    35, 000 

320, 000 

rOURTH   DISTRICT. 

Levees : 

Lower  Tensas  levee  district 85,000 

Atchafalaya  levee  district 30,000 

Lafourche  levee  district 15,000 

Baratarla  levee  district 15,000 

Pontchartrain  levee  district 60,000 

Lake  Borgne  levee  district 15,000 

Revetment : 

Kempe  Bend 90,000 

310, 000 


1,000,000 

Digitized  by  VjOOQIC 


MISSISSIPPI   RIVER   COMMISSION.  7 

By  the  river  and  harbor  act  approved  March  3, 1905,  authority  was 
ciVen  to  the  Secretary  of  War  to  enter  into  a  contract  or  contracts 
for  such  materials  and  work  as  may  be  necessary  to  carry  on  contin- 
uously the  plans  of  the  Mississippi  River  Commission,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  by  law,  not  to 
exceed  in  the  aggregate  $2,000,000. 

Pursuant  to  this  act  the  Commission  has  recommended  that  levee 
work  in  the  Reelf  oot  district  be  placed  under  contract  to  the  amount 
of  $100,000,  to  be  paid  for  from  the  appropriation  for  the  fiscal  year 
ending  June  30,  1907.  This  recommendation  was  approved  with  the 
proviso  that  work  should  not  beffin  prior  to  July  1,  1906. 

Durin^g  the  year  the  membership  of  the  Commission  was  changed 
by  the  appointment  of  Lieut.  Col.  Clinton  B.  Sears,  Corps  of  Engi- 
neers, U.  S.  Army,  to  membership,  vice  Lieut.  Col.  Henry  M.  Adams, 
Corps  of  Engineers,  U.  S.  Army,  relieved. 

The  following  changes  in  the  personnel  of  officers  in  charge  of 
works  under  the  Commission  have  occurred  during  the  year : 

Capt.  George  M.  Hoffman,  Corps  of  Engineers,  U.  S.  Army,  re- 
Ueved  Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  U.  S.  Army,  of 
his  duties  in  charge  of  the  third  district  on  February  1,  1905. 

Capt.  James  F.  Mclndoe,  Corps  of  Engineers,  U.  S.  Army,  relieved 
Capt.  Charles  S.  Bromwell,  Corps  of  Engineers,  U.  S.  Army,  of  his 
duties  in  charge  of  the  fourth  district  on  July  7, 190i. 

Thriee  meetings  of  the  Commission  have  been  held  during  the 
year — ^the  ninety-third,  which  was  held  on  board  the  steamer  Mis- 
msippi  during  the  annual  low-water  inspection  of  the  river  from 
Xovember  10  to  November  19,  1994,  inclusive;  the  ninety-fourth, 
which  was  held  on  board  the  steamer  Miamssippi  during  the  annual 
high-water  inspection  of  the  river  from  April  5  to  April  13,  1905, 
inclusive;  and  the  ninety-fifth,  which  was  held  at  the  office  of  the 
Commission  at  St.  Louis  on  June  19, 1905. 

SURVEYS   AND   MAPS. 

.The  field  work  of  the  surveys  comprises  secondary  triangulation, 
precise  levels,  topography,  and  hydrography.  The  secondary  trian- 
gulation now*  covers  the  entire  river  from  the  Head  of  Passes  to  the 
headwaters  of  Lake  Itasca,  a  distance  by  river  of  about  2,347  miles. 
The  triangulation  follows  the  river  to  Aitkin,  Minn.,  about  1,086 
miles  above  Cairo.  From  Brainerd,  Minn.,  about  55  miles  below 
Aitkin,  it  is  carried  directly  across  country  to  Lake  Itasca,  and 
thence  down  the  river  to  Lake  Bemidji.  From  Lake  Bemidji  a 
base  line,  whose  length  and  azimuth  are  accurately  determined,  has 
■  l)een  carried  along  the  railroad  to  Grand  Rapids,  thence  down  the 
State  road  to  Aitkin,  thus  forming  a  loop.  This  base  line  forms  the 
basis  of  the  topographic  and  hydrographic  work  along  the  river. 
ITie  precise  levels  also  cover  the  entire  river  and  generally  follow  the 
same  lines  as  the  triangulation,  but  extend  down  to  the  end  of  the  jet- 
ties at  the  mouth  of  South  Pass.  The  topography  and  hydrography 
of  the  river  are  also  completed  from  the  Head  of  Passes  to  its  head- 
Tiaters,  including  the  Itasca  State  Park.  The  reduction  and  platting 
of  the  field  notes  of  the  work  of  the  past  two  seasons  is  in  progress. 
The  low- -water  survey  between  Cairo  and  the  mouth  of  the  Arkansas 
River,  begun  in  1902  and  suspended  during  1903  because  of  high 
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water,  was  resumed  September  1,  1904.  The  field  work  was  com- 
pleted to  the  mouth  of  the  Arkansas  River  November  7,  1904:.  The 
notes  of  this  survey  are  no^  being  reduced  and  platted,  preparatory 
to  a  comparison  between  them  and  those  of  the  first  general  survey 
of  this  part  of  the  river  in  1880  to  1882. 

An  accurate  survey  of  the  Atchafalaya  River  from  Barbre  Land- 
ing to  the  junction  of  the  Little  Atchafalaya  and  upper  Grand  rivers 
was  begun  December  9,  1904,  and  completed  February  1,  1905. 
The  distance  covered  was  69  miles. 

The  reduction  of  field  notes  and  the  platting,  drawing,  and  publi- 
cation of  maps  have  been  continued.  Detail  charts  Nos.  219  to  225, 
inchisive,  were  published  to  a  scale  of  1  to  10,000.  This  extends  the 
series  from  Minneapolis,  Minn.,  to  about  1^  miles  below  Brainerd, 
Minn.,  1,039  miles  above  Cairo.  Map  No.  136,  inch  to  the  mile  series, 
was  published.  This  extends  the  series  to  the  upper  limits  of  the  city 
of  Minneapolis,  Minn. 

During  the  year  the  results  of  surveys  of  the  Mississippi  River 
between  Fort  St.  Philip  and  the  Head  of  Passes,  made  by  the  Com- 
mission and  others  from  1838  to  1904,  were  reduced,  platted,  and 
compared  in  width,  maximum  depths,  and  areas  by  Assistant  Engi- 
neer A.  T.  Morrow.  The  results  of  the  last  survey  indicate  that  a 
feneral  decrease  in  depth  has  taken  place,  without  change  in  width, 
kit  the  conditions  of  stage  preceding  the  several  surveys  complicate 
the  problem  to  such  an  extent  that  further  examinations  should  be 
made  in  future  years  before  definite  conclusions  can  be  drawn."  The 
detailed  comparisons  are  given  in  Assistant  Engineer  Morrow's 
report,  hereto  appended,  marked. "Appendix  B." 

GAUGES. 

Permanent  gauges, — ^There  are  38  permanent  gauges,  comprising 
17  established  by  the  Commission  and  21  received  by  transfer  from 
the  United  States  engineer  office  at  Vicksburg  in  1901.  They  are 
distributed  as  follows:  25  on  the  Mississippi  River  from  St.  Louis, 
Mo.,  to  Fort  Jackson,  La.;  1  on  the  Atchafalaya  River;  1  each  on 
the  Arkansas,  Cumberland,  Tennessee,  and  St.  Francis  rivers;  3  on 
the  Red  River;  3  (including  Cairo)  on  the  Ohio  River;  2  on  the 
'WTiite  River.  The  gauges  established  by  the  Mississippi  River  Com- 
mission are  maintained  by  allotments  from  the  appropriation  for 
Improving  Mississippi  River  from  Head  of  Passes  to  the  mouth  of 
the  Ohio  River,  ana  the  others  by  allotment  from  the  permanent 
appropriation  for  gauging  the  waters  of  the  Mississippi  River  and 
its  principal  tributaries,  established  by  acts  of  August  11,  1888,  and 
June  13,  1902.  A  description  of  these  gauges  is  printed  in  the  sup- 
plement to  the  Report  of  the  Chief  of  Engineers  for  1902,  pages  52 
to  59»  The  permanent  gauges  have  been  inspected  and  maintained 
during  the  year,  gauges  and  bulletins  being  repaired  when  necessary. 

The  highest  and  lowest  readings  on  the  permanent  gauges  during 
1904,  with  the  previous  highest  and  lowest  for  comparison,  the 
highest  and  lowest  readings  for  each  year  since  1898,  and  a  hydro- 
gi*aph  showing  the  daily  stages  of  the  main  river  from  Cairo  to  Fort 
JacKson  from  June  1,  1904,  to  May  31,  1905,  are  given  in  the  report 
of  the  secretary,  appended  hereto. 
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High-water  gauges, — ^The  high-water  gauges  are  185  in  number, 
distributed  on  the  Mississippi  River  from  Cairo  to  the  Head  of 
Passes,  about  5  miles  apart.  These  gauges  are  read  at  times  of 
highest  water  only,  and  supplement  the  permanent  gauges  in  deter- 
mining the  high-water  slope  of  the  river.  They  were  not  read  this 
year,  as  flood  stages  were  not  reached. 

Tide  gauges, — ^The  tide  gauges  at  Biloxi,  Miss.,  and  East  Bay, 
Louisiana,  have  been  maintained  in  good  order  and  continuous 
records  for  the  year  secured. 

DISCHARGE  OBSERVATIONS. 

The  high- water  discharge  of  the  Arkansas  River  was  measured 
at  Little  Rock,  Ark.,  in  June  and  again  in  July,  1904.  The  low- 
water  discharge  of  the  Mississippi  at  CarroUton,  La.,  and  of  the 
Atchafalaya  at  Neita,  La.,  were  measured  in  December,  1904.  The 
discharge  of  the  Red  River  at  Alexandria,  La.,  was  measured  during 
the  high  water  of  May  and  June,  1905.  All  these  discharges  were 
made  at  practically  the  extreme  stages  reached.  The  results  are 
given  in  the  report  of  the  secretary  and  its  appendixes. 

DREDGES   AND   DREDGING. 

The  low-water  conditions  of  1891  emphasized  the  necessity  of 
temporary  expedients  for  the  improvement  of  navigation.  During 
that  year  the  grain  crop  was  large  and  the  European  demand  for  it 
was  great,  but  unfortunately  the  condition  of  the  channel  was  such 
that  navigation  was  practically  suspended,  while  millions  of  bushels 
of  grain  accumulated  in  the  elevators.  As  a  consequence,  urgent 
demands  were  made  upon  the  Commission  for  relief  by  the  tempo- 
rary removal  of  the  crests  of  obstructing  bars.  The  subject  was 
thoroughly  canvassed  by  the  Commission,  which  came  to  the  conclu- 
sion that  "  some  dredge  of  great  capacity,  which  can  remove  the 
material  bodily  and  can  itself  l)e  readily  moved  from  place  to  place, 
is  essential  in  order  to  give  a  reasonable  chance  for  success." 

In  accordance  with  this  conclusion  an  experimental  dredge  was 
built,  and  the  success  achieved  therewith  was  such  that  other  dredges 
followed,  and  in  189G  a  definite  project  was  adopted  for  maintaining, 
by  means  of  dredges,  at  aU  stages,  a  channel  at  least  9  feet  in  depth 
and  250  feet  wide. 

In  the  development  of  a  dredging  plant  that  would  meet  such 
extraordinary  requirements  a  new  field  was  entered  upon,  where 
valuable  precedents  as  guides  were  meager.  The  defects  that  were 
developed  in  the  actual  work  of  a  dredge  were  carefully  eliminated 
from  each  of  the  successive  dredges  as  they  were  built,  the  new 
di'edge  showing  material  improvement  on  its  predecessor.  The  elabo- 
rate series  of  dredge  tests  that  were  made  settled  other  doubtful 
points  as  to  the  relative  merits  of  the  several  elements  which  go  to 
make  up  a  complete  and  satisfactory  working  dredge.  The  results 
of  a  working  experience  of  more  than  ten  years,  supplemented  by 
the  dredge  tests,  are  embodied  in  plans  and  specifications  that  have 
been  drawn  for  the  tenth  dredge,  which  is  now  under  construction. 
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The  work  of  dredging  be^ns  at  a  bar  when  the  depth  of  water  over 
theci-est  is  still  sevei-al  feet  m  excess  of  the  least  requirement  of  navi- 
gation. Hence  the  bar  is  never  permitted  to  reach  a  condition  where 
it  would  prove  an  obstruction,  as  the  work  of  deepening  proceeds 
much  faster  than  the  decline  in  stage. 

The  results  obtained  by  dredging  during  several  successive  seasons 
have  been  such  as  to  fully  establish  the  fact  that  it  is  entirely  prac- 
ticable to  maintain  an  ample  navigable  channel  at  all  stages  by  means 
of  a  suitable  equipment  of  dredges.  It  is  evident,  however,  that  the 
confidence  of  the  capitalist  who  must  provide  the  means  for  building 
river  craft  and  the  steamboat  man  who  navigates  it  can  only  be  secured 
by  the  complete  and  uninterrupted  maintenance  of  an  adequate  channel 
for  a  perioa  of  several  years,  and  the  assurance  that  an  ample  plant 
will  at  all  times  be  maintained  and  operated  by  the  Government  to 
meet  all  the  diflSculties  that  may  arise. 

The  success  achieved  in  the  past  and  the  consequent  faith  the  Com- 
mission has  in  the  efficacy  of  dredges  in  the  maintenance  of  a  satisfac- 
tory navigable  channel  justifies  the  recommendation  here  that  ample 
funds  be  provided  by  law  for  carrying  on  continuously  the  work  of 
dredging—that  is  to  say,  the  contmued  maintenance  of  the  channel 
is  too  important  a  matter  to  be  subjected  to  interruption  through  pos- 
sible failure  of  appropriation  bills.  One  failure  of  that  kind  would 
destroy  the  confidence  established  by  man}'  years  of  successful  main- 
tenance of  channel. 

A  statement  of  the  project  under  which  the  hydraulic  dredges  of 
the  Commission  have  been  built,  maintained,  and  operated,  with  the 
dates  of  conrpletion  of  the  several  dredges,  will  be  found  on  page  8  of 
the  Annual  Keport  for  1904.    * 

During  the  low-water  season  of  1904  six  dredges,  the  Ddta^  the 
Epsilon^  the  Zeta^  the  lota^  the  Kappa^  and  the  Henry  Flad^  were  in  the 
field.  The  Beta  was  in  commission  for  about  two  weeks,  but  did  not 
leave  the  fleet,  while  the  Gamma  was  caught  by  low  water  in  the  Ohio 
River  and  detained  for  the  entire  season  at  Louisville,  Ky.,  where  she 
had  been  sent  to  be  docked.  The  dredges  were  assigned  to  different 
portions  of  the  river,  and  the  customary  surve3's  were  made  for  the 
purpose  of  placing  the  dredges  intelligently  and  of  determining  the 
results  of  their  operations.  The  dredging  season  covered  the  period 
from  about  August  22  until  December  31,  with  some  intervals  when 
work  was  suspended  by  small  rises  in  the  river.  During  this  period 
dredging  was  required  at  seventeen  localities  between  Nolans  (76) 
and  Andersons  (359),  Low  stages  were  reached  early  in  the  season, 
and  lasted  until  quite  late,  and  the  number  of  hours  spent  in  actual 
dredging  was  30  per  cent  greater  than  in  anv  previous  year.  Notwith- 
standing the  large  amount  of  work  required,  depths  of  9  feet  and  over 
were  maintained  on  all  bars  except  at  Presidents  Island,  where  at  four 
different  times  depths  of  %\  and  8  feet  were  recorded.  The  material 
met  with  at  this  point  was  a  very  hard,  compact  gravel  in  which  dredg- 
ing was  diflicult  and  progress  slow. 

SURVEY  FOR  14-FOOT  WATERWAY,  MISSISSIPPI  RIVER,  FROM  THE  MOUTH 
OF  THE   ILLINOIS   RIVER  TO   ST.    LOUIS,  MO. 

A  full  history  of  this  survey  up  to  the  date  of  the  last  annual  report 
is  published  in  the  supplements  to  the  reports  of  the  Chief  of  Enginers 
for  1903,  pages  7  and  68,  and  1904,  page  11.     During  the  season  of 
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19(M:  the  platting  of  previous  work  was  completed,  additional  data 
secured  and  put  on  the  maps,  borings  made,  and  plans,  detailed  draw- 
ings, and  estimates  of  cost  prepared.  The  final  report  of  the  Commis- 
sion upon  this  project  has  been  prepared  and  forwarded  to  the  Chief 
of  Engineers.     A  copy  is  hereto  attach  ed." 

Details  of  the  foregoing  work  may  be  found  in  the  report  of  the 
Secretary  and  its  appendixes,  which  accompany  this  report. 

CHANNEL    WORKS,     BANK    PROTECTION,     AND     HARBOR     IMPROVEMENTS 
IN  THE   SEVERAL  DISTRICTS. 

First  district^  from  Calro^  IlL^  to  the  foot  of  Isl^ind ^0  {220  mUes). — 
Headquarters  custom-house,  Memphis,  Tenn.  District  officer:  Capt. 
E.  W.  Van  C.  Lucas. 

Construction  works  for  channel  improvement,  protection  of  caving 
banks  and  harbor  work  in  this  district  are  located  at  Columbus  and 
Hickman,  Ky.,  New  Madrid  and  Caruthersville,  Mo.,  and  Plum  Point 
reach,  together  with  certain  isolated  works  consisting  of  low-water 
channel  dikes  at  different  points  throughout  this  district. 

Uolumbiis^  Ky,^  21  miles  helaic  Calro^  left  bank, — The  work  at  this 
point  was  done  in  1889  and  1890,  and  consists  of  five  submerged  dikes, 
protecting  about  2,200  feet  of  harbor  front.  No  repairs  have  been 
made  since,  and  while  some  minor  work  is  desirable  it  is  not  at  present 
absolutely  necessary. 

Hickman^  Ky,^  36  miles  helow  Cairo^  left  hank, — ^The  work  at  this 
point  consists  of  1,450  feet  of  effective  continuous  revetment  placed  in 
1889,  1892,  and  1894,  to  prevent  caving  along  the  lower  portion  of  the 
town.  Slight  repairs  were  made  in  1900  on  account  of  injury  to  the 
revetment  from  local  drainage.  The  work  is  now  in  gooa  condition, 
and  nothing  additional  is  at  present  contemplated. 

Nerw  Madria^  Mo,^  71  mil^  helow  Cairo ^  right  hank, — This  work 
consists  of  bank  revetment,  extending  along  the  riv^er  front  of  the 
town,  of  continuous  fascine  mattresses  260  feet  wide  below  low  water, 
with  riprap  paving  on  the  graded  bank  above  low  water.  Nine  hun- 
dred feet  or  revetment  was  constructed  in  1893,  and  afterward  extended 
as  follows:  700  feet  in  1894,  500  in  1896,  1,573  in  1898,  and  1,000  in 
1900.     The  present  effective  revetment  is  4,450  feet  long,  and  is  in 

! generally  good  condition  excepting  a  few  places  near  the  low-water 
ine,  which  will  require  minor  repairs,  whenever  the  river  stage  will 
permit.  The  channel  crossing  just  above  the  town,  mentioned  in  the 
last  annual  report,  seems  to  be  working  downstream,  and  the  exten- 
sion of  the  revetment  upstream  may  prove  unnecessary. 

Caruthersville^  Mo.^  110  miles  helow  Cairo^  right  hank, — This  work 
consists  of  spur  dikes  and  continuous  revetment  for  the  protection  of 
the  caving  bank  in  front  of  the  town,  the  present  effective  length  being 
2,3o0  feet.  This  revetment  is  in  good  condition  excepting  at  the  lower 
end,  where  it  is  flanked  by  a  deep  cave,  making  a  downstream  exten- 
sion advisable.  There  are  indications  of  caving  above  the  revetment, 
and  an  upstream  extension  may  also  be  necessary.  There  is  no  urgent 
need  at  present  for  either  extension. 

Plum  Point  reach,,  11^7  to  186  miles  hehnn  Cairo, — The  works  in  this 
reach  comprise  about  67,400  feet  of  revetment  for  the  protection  of 
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caving  bunks,  the  partial  closure  of  the  chutes  behind  Elmot  bar  and 
Island  30  with  a  brush  and  stone  dam,  the  closure  of  Osceola  and  Bul- 
leiton  chutes  with  pile  dikes,  and  a  levee  along  the  left  bank  to  confine 
the  flood  waters  more  closely  to  the  river  bed.  The  object  of  all  these 
works  was  to  increase  the  navigable  depth  at  low  water  in  a  reach  of 
river  which  had  been  noted  for  years  for  its  obstructing  sand  bars. 
As  a  result  the  banks  have  remained  practically  fixed  within  the  pre- 
scribed limits,  and  the  navigable  depth  at  low  water  has  been  increased 
to  such  an  extent  that  little  or  no  difliculty  has  been  experienced  in 
navigating  this  reach  since  the  works  approached  completion. 

At  no  time  since  the  works  were  well  under  way  has  the  navigable 
depth  reached  as  low  a  point  as  it  did  nearly  every  low-water  season 
prior  to  the  construction  of  the  rectification  works. 

During  the  past  year  work  in  this  reach  was  principally  on  the 
Fletchers  Bend  revetment,  and  consisted  of  fascine  revetment  work  to 
replace  2,328  feet  of  old  woven  mattress  work  destroyed  during  the 
last  two  or  three  years,  and  about  662  feet  of  reinforcing  work  of  fas- 
cine mattress  over  the  weakest  part  of  the  old  woven  revetment  still 
in  place.  The  Fletchers  Bend  revetment  has  now  been  completely 
restored,  although  about  2,300  feet  of  old  work  should  be  reinforced 
as  soon  as  practicable.  Some  minor  repairs  were  made  to  the  Daniels 
Point  and  Bullerton  revetments,  but  no  work  was  necessary  on  the 
Ashport  Bend  and  Osceola  revetments. 

Aoattis  dikes. — These  dikes  are  used  for  the  purpose  of  closing  sec- 
ondary chutes  and  contracting  the  low-water  channels  by  building  up 
the  sand  bars.  No  allotment  was  made  for  work  of  this  class  during 
the  past  season.  Experience  indicates  that  when  properly  placed 
these  dikes  arc  very  effective  in  building  up  bars. 

For  further  details  concerning  the  first  district  see  reports  of  Cap- 
tain Lucas  and  Assistant  Engineer  Nolty,  appended  hereto. 

Second  district^  foot  of  Island  Ifi  to  White  Uiver  {173  miles).— Heeid- 
quarters  custom-house,  Memphis,  Tenn.  District  officer:  Capt.  E.  W. 
Van  C.  Lucas. 

This  district  includes  the  protection  of  caving  banks  and  harbor 
work  at  Hopefield  Bend,  Memphis,  Tenn,,  and  at  Helena,  Ark.,  and 
also  the  dredging  of  Wolf  River,  Tenn. 

Hopefield  Bend^  Arl\^  227  to  230  miles  hdow  Cairo^  right  hank, — 
This  revetment  was  originally  16,600  feet  long,  was  constructed  at 
various  times  between  1882  and  1889,  and  has  been  repaired  from  time 
to  time  since  completion.  At  the  beginning  of  the  year  the  upper 
6,300  feet  previously  destroyed  had  been  partially  replaced  with  2,300 
feet  of  new  fascine  mats,  and  during  the  year  an  additional  1,600  feet 
of  new  work  was  added,  making  the  revetment  again  continuous.  In 
addition,  2,100  feet  of  fascine  mattress  was  placed  as  reinforcement 
over  the  lower  part  of  the  old-style  work.  This  revetment  has  a  pres- 
ent effective  length  of  about  14,200  feet. 

Wolf  River ^  230  miles  bel-ow  Cairo ^  hft  hank, — The  part  of  this 
stream  under  improvement  is  a  part  of  Memphis  Harbor,  and  the 
improvement  consists  of  dredging  for  the  purpose  of  maintaining  a 
navigable  channel  during  the  low- water  season  from  its  mouth  2i  miles 
upstream  to  the  county  bridge.  During  the  past  season  47,440  cubic 
yards  of  earth,  340  cubic  vards  of  rock,  and  166  snags  and  logs  wtre 
removed,  and  the  channel  depth  maintained,  permitting  navigation 


Digitized  by 


Google 


MISSISSIPPI   RIVER   COMMISSION.  13 

tbroagboat  the  season.     To  maintain  this  channel  depth  dredging  will 
be  required  during  each  low- water  reason. 

Memphis  Harbor^  230  to  232  miles  hdmo   Cairo^  left  hmik. — ^The 
work  along  the  Memphis  front  embraces  the  protection  of  14,800 
linear  feet  of  hank  by  means  of  spurs  and  continuous  revetment,  the 
npper  portion  of  which  is  covered  bv  a  sand  bar  which  encroaches 
somewhat  upon  the  levee  front  of  tne  city.     The  area  of  this  bar 
between  Wolf  River  and  the  levee  front  is  about  100  acres  at  low 
water,  of  which  12  acres  is  above  water  at  the  25-foot  stage.     It  is 
believed  that  the  progress  of  this  bar  downstream  has  been  checked 
and  that  it  is  approacning  a  state  of  equilibrium  which  will  be  main- 
tained as  long  as  the  present  bank  line  in  Hopefield  Bend  is  held.     The 
revetment  along  the  Memphis  front  is  in  good  condition.     No  repairs 
were  made  during  the  past  season,  and  none  are  contemplated  for  the 
coming  season.    Its  present  effective  length  is  9,900  feet. 

Ildena^  Ark.^  306  viihs  hdow  Cairo^  right  hank, — The  revetment 
work  at  this  place  consists  of  the  protection  of  4,900  linear  feet  of 
river  bank  in  front  of  the  city,  of  which  3,500  feet  is  continuous  revet- 
ment and  1,400  feet  dike  work.  The  caving  or  sloughing  off  at  very 
low  stages  continued  during  the  past  season  to  a  lesser  extent  than 
heretofore,  but  the  levee  is  still  dangerously  threatened.  To  guard 
against  this  possible  caving  away,  a  cross  levee  has  been  built  below 
the  threatened  part,  connecting  the  main  White  River  levee  with  the 
high  ground  to  the  west,  and  a  similar  cross  line  above  the  threatened 
part  will  be  constructed  by  the  local  board  for  the  protection  of  the 
citv  of  Helena. 

f'or  further  details  conceniing  the  work  in  the  second  district  see 
reports  of  Captain  Lucas  and  Assistant  Engineer  Rees  herewith. 

Third  district^  from  White  Hiver  to  Warrenton^  Miss.  (2H  in  ties), — 
Headquarters  Vicksburg,  Miss.  District  officers:  Capt.  E.  W.  Van  C. 
Lucas,  July  1, 1904,  to  February  1, 1905;  and  Capt.  Geo.  M.  Hoffman, 
February  1  to  June  30,  1905. 

This  district  includes  the  works  of  improvement  at  Lake  Bolivar 
Front,  Ashbrook  Neck,  Greenville  Harbor,  and  Longwood,  Missis- 
sippi, and  Louisiana  Bend,  Lake  Providence  revetment,  and  Delta 
Pomt,  Louisiana.  The  operations  of  the  past  year  included  repairs  to 
the  revetments  at  Ashbrook  Neck,  Greenville  Harbor,  and  Lake  Provi- 
dence revetment,  and  the  construction  of  a  revetment  at  Longwood, 
with  an  effective  length  of  4,200  feet. 

Lake  Bolivar  fronts  l^,!!  miles  helmi)  Cairo ^  left  hank. — The  revet- 
ment at  this  point  was  built  to  hold  a  bank  the  caving  of  which  threat- 
ened a  levee  extending  across  between  the  head  of  Lake  Bolivar  and 
the  bank  of  the  river,  the  destruction  of  which  would  have  resulted  in 
the  abandonment  of  a  large  area  of  highly  cultivated  land.  The  origi- 
nal work  constructed  in  1888  and  1889  consisted  of  4,200  linear  feet  of 
bank  revetment,  of  which  3,775  feet  is  now  effective.  Slight  repairs 
have  been  made  at  different  times  to  the  upper  bank  pavement,  and 
the  revetment  is  now  in  good  condition  for  a  length  of  about  3,650  feet. 
A  recent  change  in  the  channel  at  this  point  has  increased  the  attack 
of  the  current  upon  this  work,  and  it  is  contemplated  to  reenforce  it 
during  the  coming  season  with  a  standard  fascine  mattress  having  a 
length  of  about  2,000  feet. 
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Aahbrook  Neck^  ^B  miles  below  Cairo^  left  hank, — ^The  object  of  the 
work  at  this  point  was  to  prevent  a  threatened  cut-otf  which  would 
have  disturbed  the  regimen  of  the  river  for  a  long  distance  above  and 
below  and  brought  disaster  to  towns,  levees,  and  other  works  along  the 
river  banks.  Work  was  begun  in  1890  and  continued  at  intervals  until 
1895,  Repairs  have  been  made  from  time  to  time  in  the  upper  bank 
paving,  and  with  reenforcing  mats  where  the  original  revetment  has 
shown  si^ns  of  weakness.  Minor  repairs  to  the  bank  paving  were 
made  durmg  the  year,  and  the  reenforcing  of  the  remaining  2,000  feet 
of  old  woven  mats  is  contemplated  for  next  season,  in  addition  to  such 
minor  repairs  as  may  be  necessary. 

The  present  condition  of  the  revetment  is  good. 

GreenmlU  Harbor,,  1^78  miles  below  Cairo,,  left  bank, — ^This  work  has 
for  its  object  the  rectification  of  the  bank  to  prevent  the  encroach- 
ment of  the  river  on  the  town  of  Greenville,  and  also  to  prevent  the 
destruction  of  the  controlling  levee  line  which  protects  the  i  azoo  basin 
from  overflow.  During  the  twelve  years  from  1882  to  1894  the  reces- 
sion of  the  bank  in  the  Greenville  Bend  amounted  to  4,000  feet.  This 
work  was  begun  in  1887,  when  10  submerged  dikes  were  placed.  The 
plan  was  changed  to  continuous  revetment  in  1891,  and  14,500  feet  of 
revetment  have  been  placed,  of  which  12,100  feet  is  at  present  in 
effective  condition.  Since  the  completion  of  this  work  the  bank  line 
has  been  effectuallv  maintained.  The  work  of  the  past  season  consisted 
of  the  placing  of  three  small  pocket  mats.  During  the  bank-full  stage 
of  the  river  this  spring  a  break  in  the  bank  paving,  accompanied  by  a 
settlement  of  the  mner  edge  of  the  mattress,  occurred  in  the  vicinity 
of  the  discharge  of  the  sewage  pumping  plant.  This  break  will  be 
repaired  during  the  coming  season,  and  such  minor  repairs  as  maj'^  be 
needed  will  also  be  made. 

Longwood^  Miss,^  500  miles  below  Cairo^  l-eft  bank, — The  object  of 
this  work  was  to  hold  the  rapidly^  caving  bank  which  threatened  the 
large  and  costly  levee  at  this  point,  the  destruction  of  which  would 
have  necessitated  the  expenditure  of  more  than  $700,000  in  the  con- 
struction of  a  new  line,  besides  throwing  valuable  land  outside  the  levee 
system.  The  work  was  begun  in  the  fall  of  1904,  and  completed  to  an 
effective  length  of  4,200  feet  during  the  season.  The  typical  form  of 
fascine  mattress  with  upper  bank  paving  was  used.  This  work  being 
undertaken  solely  for  levee  protection,  part  of  its  cost  was  met  by  the 
reallotment  of  $50,000  previously  alloted  to  the  levees  of  the  district. 
The  State  levee  board  also  contributed  funds  for  use  in  the  work. 
During  the  coming  season  the  extension  of  the  revetment  about  1,000 
feet  downstream  is  contemplated. 

Lake  Providence  reach,,  617  to  552  miles  below  Cairo, — Prior  to  the 
improvement  work  this  reach  presented  the  most  serious  obstructions 
to  low-water  navigation  of  any  portion  of  the  river  below  Cairo,  except 
perhaps  the  Plum  Point  reach.  The  depths  were  often  as  low  as  4i  to  5 
feet  on  the  crossings.  It  was  therefore  selected  by  the  Commission  as 
one  of  the  reaches  where  a  project  for  systematic  improvement  should 
be  carried  out.  The  works  in  this  reach  resulted  in  a  marked  improve- 
ment in  the  channel  depths,  but  they  proved  to  be  too  light  to  long 
withstand  the  attacks  of  the  floods.  Revetment  was  for  a  time  pro- 
hibited by  Congressional  enactment,  appropriations  failed,  and  the 
repairs  and  renewals  deemed  necessary  to  strengthen  and  hold  the  work 
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alreadr  done  could  not  be  made,  and  in  consequence  of  this  the  uncom- 
pkfrnl  works  were  badly  wrecked.  It  may,  however,  be  said  that 
i^^  works  served  a  useful  purpose  by  materially  improving  the  navi- 
fiiioa  of  the  entire  reach,  which  still  continues  better  than  it  was 
bfore  the  work  was  begun.  Tfiere  has  been  but  one  low-water  season 
^c^  the  works  approached  a  stage  of  completion  when  the  channel 
drpth  was  not  sufficient  for  the  demands  of  navigation,  and  even  during 
is^  d^LsoD  the  depth  was  some  2  feet  greater  than  the  common  low- 
witer  depths  nrior  to  the  beginning  of  the  improvement  work. 

Lvii'jtiana  Bend^  522  -miles  helmc  Cairo ^  right  bank. — The  revetment 
a  this  bend  is  part  of  the  systematic  improvement  of  Lake  Providence 
Mch.  Work  began  in  1889  and  was  continued  from  time  to  time  as 
fends  were  avsdlable  until  1897.  No  extension  or  repair  of  this  work 
b^  been  made  since  then.  The  total  length  of  the  original  work  was 
ll\S^  feet,  of  which  about  4,000  at  the  lower  end  has  been  destro^^ed. 
About  half  the  remaining  work  is  protected  by  a  lar^e  bar. 

Led:''  Providence^  5^0  miles  helmjo  Cairo^  right  bank, — The  object  of 
4is  revetment  work  was  to  control  and  hold  the  rapidly  caving  bank 
dbt  threatened  to  destroy  the  town  of  Lake  Providence  and  an  impor- 
^t  levee  situated  between  the  lake  and  the  bank  of 'the  river,  the 
4e4ruction  of  which  would  have  necessitated  the  building  of  a  long 
he  of  new  levee  extending  from  Bunchs  Bend  around  the  lower  end 
-4  Lake  Providence  and  would  have  resulted  in  the  abandonment  of 
*veral  square  miles  of  cultivated  land,  including  a  portion  of  the  town 
c^Lake  Providence.  It  was  begun  in  1894  and  continued  during  the 
following  vear,  further  extensions  being  made  in  1899  and  19(X).  The 
Dotal  lengtli  is  now  12,600  feet,  practically  all  of  which  is  still  effective. 
Minor  breaks  have  developed  from  time  to  time,  and  the  revetment 
fabs  been  extensively  reenforced  with  modern  fascine  mats  until  only 
fi^'JO  feet  of  the  original  woven  mat  work  remains  unprotected. 

The  work  of  the  past  season  included  the  repair  of  three  small 
^jreaks  and  one  consiaerable  break  in  the  upper  bank  paving.  During 
tbe  coming  season  it  is  contemplated  to  continue  the  work  of  reenforc- 
mg  the  old  type  woven  mattress  as  far  as  the  available  funds  will 
pennit. 

JD^lta  Painty  598  miles  below  Cairo^  right  bank. — The  object  of  this 
Tork  has  been  to  hold  the  point  opposite  Vicksburg  and  to  prevent 
Jwession  of  the  channel  downstream  away  from  the  harbor,  and  so  aid 
a  the  improvement  of  Vicksburg  Harbor,  now  in  charge  of  the  Engi- 
leer  Department.  Caving  above  the  work  has  continued  and  may 
require  an  upstream  extension  of  the  revetment  in  the  near  future.  No 
^ork  was  done  during  the  year  and  none  is  contemplated  for  the 
f»wiing  season.     This  work  has  now  an  effective  length  of  5,900  feet. 

Farther  details  of  work  in  this  district  may  be  found  in  the  reports 
'^f  Captain  Hoffman  and  Assistant  Engineer  Hider,  hereto  appended. 

Fina'th  district^  Warrenton.^  Miss..,  to  Head  of  Passes.^  607-1.^060 
^H^hdr/tv  Cairo. — Headquarters,  3232  Piytania  street.  New  Orleans, 
U.  District  officers:  Lieut.  Ool.  H.  M.  Adams,  temporarily  in 
iarge,  July  1  to  7,  1904,  and  after  that  date  Capt.  J.  F.  Mclndoe. 

The  works  include  bank  protection  in  Bondurant  Chute,  bank  pro- 
tft!tion  in  Kempe  Bend,  improvement  of  the  harbors'at  Natchez  and 
VidaJia,  rectification  of  the  Red  and  Atchafalaya  rivers,  and  improve- 
*Bt  of  the  harbor  at  New  Orleans,  La. 
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Bondiirant  Chute^  644  ^^^  helow  Cairo,  right  bank. — ^This  work 
was  undertaken  in  order  to  prevent  the  destruction  of  the  levee  lying 
between  the  end  of  Lake  Bruin  and  the  bank  of  the  river,  no  other 
location  of  the  levee  line  being  practicable  in  the  immediate  vicinity, 
and  it«  abandonment  involving  the  construction  of  a  loop  several  miles 
long  around  and  behind  the  lake.  In  addition  to  the  cost  of  construct- 
ing this  new  line  of  levee  to  replace  the  old  one,  the  abandonment  of  the 
latter  would  result  in  the  exposure  to  overflow  of  » large  amount  of 
cultivated  land. 

This  revetment  consists  of  mattresses  constructed  of  willow  brush, 
and  a  few  experimental  ones  built  entirely  of  lumber  for  the  sub- 
merged portion,  with  upper  bank  paving  of  concrete.  During  the 
past  year  the  revetment  nas  been  repaired  and  extended  145  unear 
feet  upstream,  making  a  total  length  of  2,440  linear  feet.  It  is  now 
in  good  condition  and  is  considered  a  complete  work  requiring  only 
current  repairs.  It  has  resulted  in  the  prevention  of  any  further 
recession  of  the  bank  line,  and  consequent  destruction  of  the  levee. 

Ketnpe  Bend^  658  miles  helwo  Cairo^  right  bank, — The  object  of  this 
work  has  beeo  to  prevent  further  erosion  of  the  bank  line  in  Kenipe 
Bend,  which  has  alread}'  destroyed  several  lines  of  levee  and  nearly 
reached  a  final  line,  the  destruction  of  which  would  necessitate  a  long 
line  of  new  levee  of  extremely  difficult  and  costly  construction.  The 
construction  of  a  new  line  would  also  require  a  long  period  of  time, 
and  a  break  in  the  front  line  in  the  meantime  would  be  disastrous  to 
a  large  section  of  the  country  below  Kempe.  Work  on  this  revet- 
ment was  begun  in  1899  and  continued  each  season  since  that  time 
until,  at  the  date  of  the  last  annual  report  of  the  Commission,  it  had 
I'eached  a  length  of  7,593  feet  of  revetment,  in  three  detached  places, 
6,315,  1,395,  and  883  feet,  respectively. 

During  the  past  season  the  gaps  between  the  detached  pieces  have 
been  closed  by  the  placing  of  2,885  linear  feet  of  mattress  work,  mak- 
ing the  subaqueous  portion  of  the  revetment  continuous  for  a  length 
of  10,311  linear  feet.  In  addition  to  this,  2,700  linear  feet  of  upper 
bank  was  graded  and  865  linear  feet  paved.  Extensive  repairs  were 
also  made  to  the  existing  work.  This  work  has  been  successful  thus 
far  in  protecting  the  levee,  though  numerous  small  failures  of  por- 
tions of  the  revetment  have  occurred,  permitting  the  upper  bank  line 
to  recede  slightly.     The  present  condition  of  the  work  is  good. 

IlarboTH  at  Natchez  and  Vidalia^  Miss,  and  La,,  688  miles  beloxo 
Cairo,  left  bank. -The  object  of  this  work  is  to  prevent  a  threatene<l 
cut-off  which  would  destroy  the  harbors  of  Natchez  and  Vidalia  and 
disturb  the  general  regimen  of  the  river  for  manj'  miles  above  and 
below.  The  general  project  for  the  work  contemplates  the  construc- 
tion of  a  levee  on  or  near  the  axis  of  Cowpen  NecK,  to  prevent  a  flow 
of  water  across  the  neck  during  high  stages  of  the  river,  and  the  con- 
struction of  about  16,000  linear  feet  of  revetment  in  Giles  Bend.  The 
revetment  now  covers  a  length  of  15,908  feet,  in  three  detached 
stretches  of  8,192,  693,  and  7,023  feet,  respectively,  having  been 
extended  1,337  feet  during  the  year.  Extensive  repairs  to  the  exist- 
ing work  have  also  been  made.  All  the  work  that  has  been  placed  has 
been  effective  in  maintaining  the  bank  line,  but  further  extension  of 
the  revetment  will  be  required.  The  levee  built  along  the  axis  of  Cow- 
pen  Neck  in  conjunction  with  this  work  is  in  fair  condition,  requiring 
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onlj  minor  repairs.  Since  the  flood  of  1903  caving  along  the  harbor 
front  of  the  city  of  Natchez  has  become  very  active.  Operations  at 
this  point  have  generally  been  carried  on  under  special  appropriations, 
and  the  recommendation  for  the  continuance  of  these  appropriations, 
as  made  in  the  last  annual  report,  is  renewed. 

Junction  of  the  Mississippi^  Red^  and  Atchafalaya  rivers^  La,^  764 
miles  hdow  Cairo. — The  improvement  in  this  locality  consists  in  the 
maintenance  of  mattress  sill  dams  in  the  Atchafalaya  River  for  the 
purpose  of  preventing  the  enlargement  o|  that  stream,  and  dredging 
the  low- water  channelof  Old  River  for  the  purpose  of  maintaining  an 
adequate  depth  between  the  Mississippi,  Red,  and  Atchafalaya  rivers. 

The  original  sills  were  placed  in  1887-88,  and  since  that  time  no 
enlargement  of  the  Atchafalaya  has  been  observed.  The  dams  are 
ap])arently  in  good  condition,  and  beyond  slight  repairs  to  maintain 
them  no  further  work  is  contemplated  in  this  Section. 

During  the  past  season  some  dredging  was  required  in  lower  Old 
River  in  order  to  maintain  a  suitable  channel  for  navigation,  and 
annual  dredging  is  likely  to  be  required,  the  principal  obstruction  being 
now  the  bar  at  the  mouth  of  Old  River.  Tne  physical  changes  in  this 
vicinity  are  carefully  measured  by  means  of  frequent  surveys,  as  it  is 
important  to  ascertain  promptly  any  tendency  to  enlargement  in  the 
bed  of  Old  River  or  at  the  head  of  the  Atchafalaya.  The  survey  of 
this  year  shows  but  little  change  from  those  of  previous  years.  The 
importance  of  maintaining  the  present  conditions  requires  that  suffi- 
cient funds  should  be  reserved  to  check  immediately  any  tendency 
toward  enlargement  and  keep  Old  River  and  the  Atchafalaya  at  all 
times  under  safe  control. 

New  Orleans  Harbor^  966  miles  helow  Cairo ^  right  and  left  hanks. — 
The  object  of  the  work  in  this  harbor  is  to  prevent  the  erosion  of  banks 
and  consequent  loss  and  damage  to  adjacent  property.  The  work  con- 
sists mainly  of  spur  dikes  placed  at  intervals  of  about  450  feet,  and  of 
continuous  revetment  of  the  lower  bank.  In  places  where  erosion 
was  specially  active  continuous  revetment  was  placed  between  the 
spurs.  The  "banks  are  now  protected  in  CarroUton  Bend  for  7,360  feet 
by  continuous  mattress,  ana  for  1,970  feet  by  five  spur  dikes  in  con- 
junction with  continuous  mattress;  in  Greenville  Bena,  opposite  Audu- 
bon Park,  for  1,940  feet  by  two  spur  dikes;  in  the  Gouldsboro- Algiers 
Bend,  for  9,135  feet  by  eighteen  spur  dikes;  and  in  the  third  district 
reach,  for  6,535  feet,  by  fourteen  spur  dikes,  and  for  1,240  feet  by  two 
spur  dikes  and  a  continuous  mattress.  A  total  of  about  5i  miles  of 
bank  is  thus  protected  by  dikes  and  continuous  revetment.  During 
the  past  season  no  construction  work  was  done  because  of  lack  of  funds. 
The  steep  banks  and  great  depths  of  water  make  the  preservation  of 
the  banks  in  New  Orleans  Harbor  both  difficult  and  expensive,  and  the 
danger  of  sudden  collapse  in  certain  localities  is  by  no  means  remote. 
Under  the  conditions  here  found  it  is  of  more  than  ordinary  importance 
that  ample  means  should  be  provided  for  the  extension  and  completion 
of  the  revetment  necessary  to  make  the  river  banks  along  tne  city 
front  reasonably  safe. 

For  further  details  concerning  the  work  in  this  district  see  the 
reports  of  Capt.  James  F.  Mclndoe,  Corps  of  Engineers,  U.  S.  Army, 
and  his  assistants,  appended  hereto. 

Sup.  Eng.  1905—2 
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PLANT  IN  THE   SEVERAL  DISTRICTS. 

First  and  second  districts. — This  plant  is  located  a  short  distance 
below  Memphis  when  not  in  active  service.  During  the  spring  and 
summer  of  1904  repair  work  was  actively  carried  on  and  the  recon- 
struction of  unserviceable  plant  nearly  completed.  This  work  was 
continued  after  the  end  of  the  working  season,  and  by  midsummer 
the  complete  outfit  will  be  in  effective  condition.  No  new  plant  has 
been  purchased  or  built.  The  small  propeller  steamer  XJmqiie^  pur- 
chased last  spring,  has  been  used  for  inspection  and  survey  purposes, 
and  has  given  good  service.  It  is  of  convenient  size,  has  good  speed, 
maneuvers  very  easily,  and  is  generally  effective,  but  the  engine  is 
perhaps  too  light  for  the  200  horsepower  developed. 

For  further  details  relative  to  plant  in  the  first  and  second  districts 
reference  is  made  to  the  reports  of  Capt.  E.  W.  Van  C.  Lucas  and 
Assistant  Engineer  A.  J.  Nolty,  hereto  appended. 

Third  district, — The  plant  pertaining  to  the  third  district  is  cared 
for  at  Greenville,  Miss.,  when  not  in  use.  Extensive  repairs  were 
made  during  the  season,  and  the  plant  has  been  maintained  in  good 
condition.  The  new  steel-hull  towboat  was  delivered  by  the  con- 
tractors on  July  31,  1904. 

For  further  details  respecting  plant  in  the  third  district  reference  is 
made  to  the  report  of  Capt.  Geo.  M.  Hoffman,  hereto  appended. 

Fourth  district. — ^The  plant  pertaining  to  the  fourth  district  is  cared 
for  at  New  Orleans,  La.  General  repairs  to  the  entire  plant  have  been 
made,  and  it  is  now,  with. the  exception  of  such  parts  as  are  worn  out, 
in  good  condition.  During  the  year  ten  standard  gunwale  barges 
built  under  contract  have  been  delivered,  and  four  unserviceable  barges 
have  been  inspected,  condemned,  and  sold.  A  small  steel-hull  stern- 
wheel  steamer  has  also  been  built  under  contract  and  was  delivered  on 
May  29,  having*  been  delayed  by  ice  and  obstructed  navigation  in  the 
Wisconsin  River,  through  whicn  she  had  to  pass. 

For  further  details  of  the  plant  in  the  fourth  district  reference  is 
made  to  the  report  of  Capt.  James  F.  Mclndoe,  hereto  appended. 

Other  plant. — ^The  steamer  Mississippi^  used  for  the  inspection  trips 
of  the  Commission,  the  steamers  and  quarter  boat  used  in  the  general 
surveys,  and  the  dredges,  with  the  steamers,  towboats^  pile  sinkers, 
and  barges  used  in  connection  with  the  dredging  operations,  are  cared 
for  at  West  Memphis,  Ark.,  where  a  general  supply  and  repair  depot 
has  been  established.  Extensive  repairs  have  been  made  during  the 
year  and  the  plant  maintained  in  good  condition.  Two  small  barges 
have  been  buiit  to  replace  others  that  had  become  unserviceable.  The 
tenth  hydraulic  dredge,  to  be  called  the  B.  M.  Harrod^  has  been  placed 
under  contract  and  tEe  work  of  her  construction  has  begun. 

LEVEES. 

For  convenience  in  administration  and  the  allotment  of  funds  for 
l^vee  purposes^  the  river  front  has  been  divided  by  the  Commission 
into  levee  districts.  As  now  constituted  these  districts  are  named  and 
located  as  follows: 
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af  daptrsc^ 


I   sales  below 
I        Cairo.a 


OtoTO 

S7to58 

79  to  296 

i»24Sto965 
306  to  386 
a65todM 
(c)to«)7 
«07to7M 
(«*)to886 
834  to  960 
8Wto968 
972  to  1,068 
982tol,06S 


Buikof 
liver. 


State. 


En^eer 
district. 


Rljrht I  Miasouri Firet. 

Left I  Kentucky  and  Tennewiee...  I        Do. 

Right I  Missoiui  and  Arkansas First  and  sec- 

I  i     ond. 

Left :  MiniaRippl Second. 

Rigbt '  Arkansas I         Do. 

Left ,  MiflBiflsippi Third. 

Right Louisiana |         Do. 

do ' do I  Fourth. 

do do I         Do. 

Left ' do I         Do. 

Right , do I         Do. 

Left do I         Do. 

Right , do Do. 


»  beiov  Cairo  are  giTen  aa  shown  on  "  inch  to  the  mile  '*  map  of  the  lower  Mississippi 
ENvK.  edition  of  1«1-1«7. 
kike  upper  ead  of  this  levee  system  joins  the  hills  to  the  west  of  Horn  Lake  abont  4  miles  from 

«Tbe  e«itzniioQs  levee  system  of  this  district  at  present  begins  on  the  north  bank  of  Amos  Bayou, 
laoA  7  is£.&(  aoaxb  of  Arkansas  Riyer.  and  thence  runs  down  the  bank  of  Amos  Bayou  and  CypreHs 
dRkafaoat  13  miles  to  Lucca  Landing  on  the  Ml»d.<«ippi  River.  427  miles  below  Cairo.  The  levee 
« fben^tjb  baak  of  Arkanaatf  River  extends  about  16  miles  below  Red  Fork  (a  point  on  that  river 
oraorth  of  the  nppa  end  of  the  levee  on  Amos  Bayou)  and  to  that  extent  overlaps  the  continuouj) 

'The  npper  cod  of  the  MiaslBsippl  River  levee  avstem  of  this  district  is  at  Barbre  Landing  on  Old 
£*er,  wfeere  it  joias  ihe  levee  running  down  the  east  bank  of  Atchafalaya  River.  Frr)m  Barbre 
lasdiBg  it  k£awa  Old  River  6  miles  to  Toms  Landing  on  the  MisBissippi  River.  766  miles  below 


The  Annoal  Report  of  the  Commission  for  1904  (pp.  20-23)  contains 
t  fall  description  of  these^  districts.     The  reports  of  the  officers  in 
I    (k^^  of  the  several  engineer  districts,  appended  hereto,  also  give 
[   (^tailed  information  regarding  their  present  condition  and  require- 
m^itB  and  of  the  work  done  K)r  levee  improvement  during  the  past 
rear. 
\     Details  as  to  the  contracts  entered  into  and  the  work  done  there- 
aider  are  given  in  the  above-mentioned  reports  of  the  district  officers. 
The  season  has  been  generally  favorable  for  carrying  on  levee  work, 
lad  the   improvement  accomplished  is  satisfactory  and  important. 
Darings  the  summer,  autumn,  and  early  winter  there  was  less  hin- 
ioLDce  to  the  work  from  excessive  rains  than  generally  occurs,  while 
the  moderate  flood  stages  of  the  river  have  allowed  it  to  go  on  at  most 
dMses  without  interruption  throughout  the  usual  period  of  high  water. 
la  some  localities  a  scarcity  of  labor  has  been  noted,  though  this  appears 
•ot  to  have  retarded  the  work  as  a  whole. 

The  method  of  moving  earth  for  the  building  and  enlargement  of 
Wees  remains  as  heretofore — almost  entirely  by  the  use  of  mules  and 
scnpers — though  in  a  few  instances  power-ariven  machinery  has  been 
SQcoessf  ollj  used,  generally  of  the  type  of  clam-shell  dredges  with  long 
booms,  carried  on  tracks  by  land  or  sometimes  floated  on  pontons,  and 
ibe  occasional  employment  of  men  with  spades  and  wheelbarrows  is 
Bc^et  wholly  obsolete. 

The  dimensions  and  proportions  of  the  levees  built  and  enlarged  and 
the  specifications  under  wnich  the  work  has  been  executed  have  been 
in  gQte^ntial  accordance  with  the  general  requirements  prescribed  or 
mioved  by  the  Commission,  whe&er  done  by  the  local  authorities  or 
by  the  United  States  under  the  supervision  of  the  district  officers. 

Xo  material  change  from  last  year's  figures  appears  in  the  general 
roo  of  prices  at  which  levee  work  of  likecnaracternas  been  undertaken 
by  contractors,  although  they  have  varied  somewhat  in  the  different 
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The  following  figures,  derived  from  the  appended  reports  of  the  dis- 
trict officers,  show  in  tabular  form  the  present  condition  of  the  levees 
and  the  oresults  of  the  levee  work  undertaken  during  the  past  year: 


Upper  St.  Francis. 

Reelioot 

Lower  St.  Francis. 

Upper  Yazoo 

Wiite  River 

Lower  Yazoo , 

Upper  Tensas , 

Lower  Tensas 

Atcliafalaya 

Pontchartrain 

Lafoorche 

LakeBorjcne 

Barataria 


Miles, 

MiUs. 

64.00 

16.50 

20.00 

9.60 

210.00 

210.00 

124.00 

124.00 

74.00 

72.00 

188.60 

188.60 

194.00 

190.20 

1M.24 

142.76 

128.46 

128.46 

12&.64 

126.64 

82.16 

82.16 

77.07 

77.07 

7L88 

71.88 

Total. 


.t  1,610.0( 


Built  since 

by  United 

States. 

CiOric  yards. 
661,002 

Cubic  yards. 
299,167 

789,131 

229,630 

15,249,972 

2,4U,504 

22,090,622 

758,685 

8,811,715 

869,747 

85.615.886 

1,040,708 

30,784,126 

1.676,297 

18,863,026 

25,592 

20,165,036 

318,219 

15,501,882 

961,708 

8,523,894 

242,983 

3.564,796 

76,606 

2,972.836 

86,906 

4 

8,986,662 

Levee  districts. 


Built  since 

by  local 
authorities. 


Upper  St.  Francis 

Reelfoot 

Lower  St.  Francis 

Upper  Yazoo , 

Wiite  River 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya 

Pontchartrain  . . . 

Lafourche 

Lake  Borgne , 

Barataria , 

Total 


Cubic  yards. 

207,615 

60,000 

823,059 

1,614,615 

170,000 

4,246,661 

660,483 

772,287 

863,782 

274, 133 

62,807 

125,189 

187,904 


Total  built 
since  1904. 


10,048,035 


Cubic  yards. 

606,782 

279,680 

3,234,563 

2,373,260 

1,029,747 

5,287,369 

2,385,780 

797,879 

1,182,001 

1,235,841 

295,240 

201,795 

274,810 


Lost  or 
abandoned 
during  year. 


Cubic  yards. 

iso.'ooo" 


220,000 
2,997,000 
653.600 
316, 122 
400,200 
127,097 


64.350 
61,470 


19,034,687 


4,979,839 


Contents  in 
1906. 


Cubic  yards. 

1,167,784 

1,068,761 

18,334,585 

24,463,872 

9,121,462 

37,905,765 

32,466,806 

19,344,783 

20,946,837 

16,610.126 

8,819,134 

3,712,241 

3,186,176 


197,147,772 


Levee  districts. 


Requi«Klto!    f^^^^ 
complete.        «"»J„f^«» 


Per- 
centage • 
now 
built. 


I  CidHc  yards. 

UpperSt.  Francis '  4,294,764 

Reelfoot 1,236,653 

Lower  St.  Francis 6,163,146 

Upper  Yazoo 3,204,669 

White  River 7,516,756 

Lower  Yazoo 13, 680, 338 

Upper  Tensas 16,532,000 

Lower  Tensas 12, 625, 950 

Atchafalaya 4,775,900 

Pontchartrain 5,098,898 

Lafourche 2,585,462 

LakeBoigne 1,412,732 

Barataria 1,196,220 


Total 80,123.478 


Cubic  yards. 
5,462,548 
2,805,414 
24,497,681 
27,668,531 
16,638,218 
61,486,093 
48,998,306 
31,870,733 
25,722,737 
21,709,024 
11,404,596 
6.124,973 
4,382,396 


21.3 
46.3 
74.8 
88.3 
54.8 
78.6 
66.2 
60.7 
81.4 
76.6 
77.8 
72.4 
72.7 


277,271,250,        71.1 


The  loss  of  levee  by  abandonment  on  account  of  caving  river  banks 
or  for  other  causes,  as  shown  above,  amounts  to  the  unusually  large 
volume  of  4,979,839  cubic  yards,  or  over  2i  per  cent  of  the  contents 
of  the  existing  levee  line.  This  is  largely  due  to  the  extensive  changes 
in  the  location  of  levees  in  the  Lower  i  azoo  district,  made  to  cove> 
parts  of  the  line  threatened  by  caving  river  banks. 
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The  **estmiated  final  oontents"  of  the  levees,  as  given  in  the  above 
aiUe,  is  hased  apon  grades  and  sections  as  heretofore  provisionallv 
.Tvtsiflieiided  bj  the  Conunission.     As  noted  in  previous  reports,  it 
i»  ^Ull  expected  that  some  revision  of  tiiese  tentative  grades  will  be 
■■de  bereafler  as  experience  may  develop  their  necessitv.    That 
j&e  aggre&xe  contents  of  a  completed  levee  system  need  be  much 
Bereaved  br  such  revision  does  not  now  appear  probable.    The  total 
amtents  will  aadoubtedly  be  increased  in  the  future  by  extensions  of 
tfaae  aTe^Cem  in  some  localities  and  by  additions  to  their  widtb  and 
sOVE^th  where  lotel  interests  can  afford  it  and  are  alive  to  the  impor- 
tance of  a  larger  factor  of  safetv. 

Attentjoii  is  again  invited  to  t&e  fact  stated  in  the  last  report  of  the 
Caunisidon  (p.  20,  Annual  Reoort  of  June  30, 1904)  that  the  complete 
election  of  the  St.  Francis  basin  i^inst  overflow  from  the  Missis- 
ifpi  Biver  depends  upon  the  integrity  of  the  levee  line  above  Birds 
nmU  opposite  the  mouth  of  the  Ohio,  and  thence  extending  up  to 
ie  Uuns  near  Commerce,  and  across  the  lowlands  between  Grays 
Foiat  and  Cape  Girardeau.  The  acts  making  appropriations  for 
ESj^ovini^  the  Mississippi  River  under  the  plans  of  the  Commission 
iie  now  hmited  in  their  application — so  far  as  levee  building  is  con* 
oemed — to  that  stretch  of  nver  from  the  Head  of  the  Passes  to  the 
ttODth  of  the  Ohio  River.  The  recommendation  is  renewed  that 
opress  aa^ority  be  given  bv  law  for  the  allotment  and  expenditure 
of  funds  for  levee  work  on  that  part  of  the  river  front  in  the  State  of 
Missouri  from  the  mouth  of  the  Ohio  to  the  highlands  in  the  vicinity 
\  of  Gape  Girardeau. 

Bayou  Lafourche,  a  narrow  outlet  of  the  Mississippi,  now  closed  by 
a  teoiporary  dam  flowed  through  the  right  bank  ox  the  river  at  Don- 
iidsonville,  886  miles  below  Giiro,  and  after  a  course  of  110  miles 
aipded  into  the  Gulf  of  Mexico.  It  derived  its  entire  water  supply 
from  the  Mississippi,  the  greatest  measured  discharge  being  aoout 
32,000  cubic  feet  per  second.  It  was  onlv  navigable  by  shallow-draft 
^boats  during  seasons  of  low  water,  tnough  at  high  and  medium 
^iges  coal  boats  from  the  Mississippi  enter^  it  and  regular  lines  of 
steamboats  carried  on  its  commerce. 

Its  banks  are  thickly  peopled  and  highly  cultivated,  and  levees  on 
both  sides  for  TO  miles  or  more  down  the  bayou  have  been  built  and 
continually  enlarged  ever  since  the  coming  of  the  earlier  settlers.  But 
the  levees  have  never  proved  adequate  to  control  any  of  the  larger 
toods,  the  normal  condition  at  every  high  water  in  the  Mississippi 
tanng  always  been  that  on  one  side  or  the  other,  or  more  often  on 
both,  the  levees  were  overtopped  or  broken  and  disastrous  overflow 
ensaed. 

For  this  reason  the  closure  of  the  bayou  has  been  proposed  and  offi 
colly  iBcommended  time  and  again  for  the  past  fifty  years,  until  finally 
authority  was  granted  by  Congress  and  the  State  legislature  to  build 
I  dam  across  the  head  of  the  bayou  pending  the  construction  of  a  lock 
which  the  Jevee  boards  were  authorized  to  build.  They  were  also 
mjoired  to  provide  a  channel  60  feet  wide  and  6  feet  deep  throughout 

tltt  bavou* 

The  dam  was  accordingly  built  during  the  winter  of  1903-4,  but 
Quder  the  requirements  of  existing  laws  must  be  removed  on  or  before 
December  18, 1907. 
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The  dam  is  an  earthen  embankment  similar  to  the  dikes  or  levees 
crossing  other  bayous,  and  now  forms  a  part  of  the  levee  system  on 
the  Mississippi  River.  No  effect  in  raising  the  flood  level  of  the  Miss- 
issippi has  been  discovered,  though  it  has  closed  the  outlet  during  two 
flood  seasons.  So  long  as  the  dam  remains  it  excludes  all  flood  waters 
from  the  bayou,  and  tnus  prevents  the  danger  of  overflow  from  the 
failure  of  the  bayou  levees  and  avoids  the  immense  outlay  formerly 
required  in  the  attempts  to  maintain  them,  which  official  reports  show 
to  have  been  over  11,250,000  during  the  ten  years  preceding  the  closure 
of  the  bayou.  The  money  formerly  required,  for  work  on  the  Lafourche 
levees,  and  that  would  again  be  required  were  the  dam  removed,  could 
be  more  efl'ectively  expended  on  the  levees  of  the  Mississippi. 

The  levee  boards  have  been  prosecuting  the  work  of  dredging  a 
6- foot  channel  in  the  bayou  ever  since  the  building  of  the  dam,  and 
have  found  it  a  costly  undeiiaking.  They  have  not  yet  been  able  to 
begin  the  construction  of  a  lock,  and  it  appears  evident  that  if  now 
begun  it  could  not  be  completed  before  the  date  prescribed  by  exist- 
ing laws  for  the  removal  of  the  dam. 

It  is  therefore  believed  that  in  the  interest  of  protection  from  floods 
the  laws  should  be  so  amended  as  to  permit  tne  dam  to  remain,  at 
least  until  the  people  who  may  be  directly  benefited  by  the  resump- 
tion of  navigation  hnd  it  profitable  to  build  a  lock  to  again  connect  the 
bayou  with  the  river. 

The  local  levee  districts  created  under  the  laws  of  the  various  States 
bordering  the  Mississippi  River  practically  include  all  the  river  front 
of  the  levee  districts,  as  designated  by  the  Commission  and  heretofore 
referred  to.  The  local  districts,  however,  are  not,  in  most  cases, 
coterifiinous  with  the  Commission's  districts,  nor  always  identical  in 
name. 

There  are  at  present  more  than  twenty  of  these  local  levee  districts 
organized  for  the  maintenance  of  levees  on  the  Mississippi  River,  with 
boards  of  commissioners  empowered  to  raise  and  administer  funds  for 
the  purpose. 

The  means  used  for  raising  revenue  differ  somewhat  in  the  various 
districts,  though  in  each  one  of  them  some  one  or  more  of  the  follow- 
ing methods  are  authorized,  viz,  (1)  direct  ad  valorem  taxes,  (2)  priv- 
ilege taxes,  (3)  assessments  per  acre  ujyon  lands,  (4)  assessments  per 
mile  on  railroads,  (5)  forced  contributions  on  products  of  the  soil 
ship>ped  out  of  the  districts,  such  as  cotton,  sugar,  rice,  and  esculents 
(which  in  lower  Louisiana  include  oysters),  and  (6)  the  issue  and  sale 
of  district  bonds. 

In  response  to  a  recent  circular  of  inquiry  concerning  the  names, 
location,  means,  revenues  etc. ,  of  the  various  levee  districts,  informa- 
tion has  been  supplied  relative  to  most  of  them. 

The  official  or  legal  names  .of  these  local  levee  districts,  so  far  as 
ascertained,  and  their  location  on  the  river  front,  with  reference  to  the 
levee  districts  as  designated  by  the  Commission,  are  as  follows: 

1.  Levee  district  No.  i,  Missimppi  County y  Mo.,  0  to  45  miles  below  Cairo,  included 

in  Upper  St.  Francis  levee  district. 

2.  Redfoot  levee  district,  Kentucky  and  Tennessee,  37  to  58  miles  below  Cairo,  same 

front  as  Commission's  Reelfoot  levee  district. 

3.  St.  Francis  levee  district  of  Missouri,  79  to  128  miles  below  Cairo,  included  in  Lower 

St.  Francis  levee  district. 
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4.  iS2.  Franei*  levee  district  of  ArkoMoSy  128  to  298  miles  below  Cairo,  included  in 

Lower  St.  Francis  levee  district. 

5.  Yazoo-Misiisgippi  Delta  levee  district^  243  to  365  miles  below  CairOp  same  front  as 

Commission's  Upper  Yazoo  levee  district. 

6.  OaUan  Belt  levee  district,  ArkanaaSy  306  to  335  miles  below  Cairo,  included  in  White 

River  levee  district 

7.  Laconia  levee  districty  Arkansas,  335  to  385  miles  below  Cairo,  included  in  White 

River  levee  district. 

8.  Mimssippi  levee  districtf  Mississippi,  865  to  580  miles  below  Cairo,  included  in 

Lower  Yazoo  levee  district. 

9.  Red  Fbrk  levee  district,  Arkansas,  402  to  427  miles  below  Cairo,  included  in  Upper 

Tensas  levee  district. 

10.  Desha  levee  district,  Arkansas,  427  to  442  miles  below  Cairo,  included  in  Upper 

Tensas  levee  district 

11.  Chicot  levee  district,  Arkansas,  442  to  520  miles  below  Cairo,  included  in  Upper 

Tensaa  levee  district 

12.  Tensas  Basin  levee  district,  Louisiana,  has  no  front  on  Mississippi  River,  but 

embraces  territory  north  of  Red  River  between  Bayou  Magon,  Tensas  and 
Black  rivers,  on  the  east  and  the  highlands  west  of  the  Ouachita.  Its  principal 
overflow  comes  from  water  escaping  from  the  Mississippi  and  Arkansas  rivers 
in  Desha  and  Chicot  counties.  Ark. ,  and  it  is  organized  for  the  purpose  of  aiding 
in  the  maintenance  of  levees  in  these  counties. 

13.  Fifth  Louisiana  levee  district,  Louisiana,  520  to  764  miles  below  Cairo,  partly  in 

Upper  Tensas  levee  district  and  partly  in  Lower  Tensas  levee  district 

14.  AUihafalaya  Basin  levee  district,  Louisiana,  765  to  886  miles  below  Cairo,  same  front 

as  Commission's  Atchafalaya  levee  district 

15.  PontcJiartrain  levee  district,  Louisiana,  834  to  960  miles  below  Cairo,  same  front  as 

Commission's  Pontchartrain  levee  district 

16.  Lafourche  levee  district,  Louisiana,  886  to  1,020  miles  below  Cairo,  except  city  of 

New  Orleans  (962  to  982  miles  below  Cairo);  upper  part  included  in  Commis- 
sion's Lafourche  levee  district  and  lower  part  in  Commission's  Barataiia  levee 
district. 

17.  Orleans  levee  district,  Louisiana,  on  both  sides  of  the  river,  on  right  bank  968  to 

982  and  on  left  bank  960  to  972  miles  below  Cairo;  not  included  in  Commis- 
sion's levee  districts. 

18.  Lake  Bcrpne  levee  district,  Louisiana,  972  to  1,019  miles  below  Cairo,  included  in 

Comxmssion's  Lake  Boigne  levee  district. 

19.  Grand  I^airie  levee  district,  Louisiana,  1,019  to  1,052  miles  below  Cairo,  included 

in  Lake  Borgne  levee  district 

20.  Buras  levee  district,  Louisiana,  1,020  to  1,053  miles  below  Cairo,  included  in  Bara- 

taria  levee  district 

Distances  below  Cairo  are  given  above  to  the  nearest  miles  as  shown 
on  Commission's  inch-to-mile  maps,  edition  1881-1897. 

No  replies  were  received  from  four  of  the  above-named  districts  in 
Missouri  and  Arkansas,  but  from  statements  supplied  by  officials  of 
the  other  districts  the  following  figures  relative  to  their  means,  reve- 
nues, and  expenditures  have  been  compiled  and  tabulated. 

The  statements  furnished  by  Messrs.  H.  N.  Pharr,  chief  engineer 
St  Francis  levee  district  of  Arkansas;  T.  G.  Dabne^,  chief  engineer 
Yazoo-Mississippi  Delta  levee  district;  C.  H.  West,  chief  engineer  Miss- 
issippi levee  district,  and  F.  M.  Kerr,  chief  State  engineer,  Louisi- 
ana, contain  much  additional  detail  as  to  the  levee  districts  in  their 
charge,  and  are  appended  hereto.    (See  Appendix  C.) 
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District. 


Total  valua- 
lion  of  prop- 
erty taxable 
or  aasesBable 
for  levee  pur- 
poeefl. 


Total  annual 

revenue  for 

levee  pur- 

poflesfrom 

taxes  or 

asBeasments. 


Amount  paid 
or  due  for  levee 
construction 
and  mainte- 
nance, and  for 
right  of  way, 
lek&i  or  inci- 
dental ex- 
penses, during 
year. 


Amount  of 
bonded  or 
other  inter- 
cst-bearinf 
debt. 


Reelfoot,  Ky.  and  Tenn 

St.  Francis,  of  Arkansas , 

Yazoo-Mississippi  Delta,  Miss. 

Laconia,  Ark 

Mississippi,  Miss 

Red  Fork,  Ark 

Chicot,  Ark 

Tensas  Basin,  <La 

Fifth  Louisiana,  La , 

Atchafalaya  Basin,  La 

Pontchartrain,  La , 

Lafourche,  La , 

LakeBoigne,  La 

Grand  Prairie,  La 

Buras,  La 


11,700,000 

20rOOO,OQO 

26,942,368 

1,000,000 

18,071,268 

79,802 

1,250,000 

4,107,227 

6.962,290 

16,615,087 

7,496,S70 

11,428,739 

2,019,197 

194,756 

490,018 


$122,965 

425,866 

a4,500 

890,580 

7,966 

12,500 

620,686 

200,478 

264,161 

110,169 

188,109 

28,565 

6,097 

8,515 


$41,500 

291,468 

680.823 

24,000 

1,273,477 

17,000 

14.065 

89,866 

571,496 

391,611 

149,633 

142,798 

81,491 

13,849 

16,862 


1200,000 
1.250,000 
1,654.000 


2,160.000 


6.000 

78,000 

737.897 

860.000 

861.000 

600.000 

100,000 

SO.  000 

35.000 


Total U8,362,181 


1,790,982 


3,696,904 


8,440,897 


a  121,000  additional  derived  from  sale  of  lands. 

(>  122,268  additional  received  from  the  1  mill  State  levee  tax  ("General  Engineer  Fund'*}. 

NOTBB.— The  Orleans  levee  district,  which  comprises  the  city  of  New  Orleans,  is  not  included  in  the 
above  table  for  the  reason  that  no  levee  work  has  been  done  by  the  United  states  in  that  district. 
Its  valuation  on  the  tax  rolls  of  1904  was  $161,418,964,  so  that  its  annual  levee  tax  of  1  mill  on  the 
dollar  enables  it  to  build  and  improve  Its  levees  without  assistance. 

In  addition  to  the  amounts  paid  and  due  by  the  levee  districts,  as 
shown  above,  the  State  of  Louisiana  has  paid  $313,173  for  levee  con- 
struction in  the  seven  last-named  levee  districts,  making  an  aggregate 
expenditure  for  levee  purposes  during  the  past  year  in  the  oistricts 
included  in  the  above  table  of  $4,012,077.  It  may  also  be  noted  that 
in  Louisiana  the  right  of  way  for  levees,  which  in  other  States  usu- 
ally forms  a  large  item  of  cost,  is  taken  without  pecuniary  compensa- 
tion to  land  owners.  Presumably,  if  paid  for  it  would  be  as  costly 
there  as  elsewhere,  so  that  its  value,  if  it  could  be  ascertained,  might 
properly  be  added  to  the  amount  locally  contributed  for  levee  purposes. 

Tne  aggregate  of  annual  revenues  derived  from  taxes  and  assess- 
ments in  tne  levee  districts  named  in  the  above  table  applied  to  the 
total  valuation  of  the  propertv  taxed  or  assessed  shows  the  average 
local  contribution  for  the  building  and  preservation  of  levees  to  be 
equivalent  to  an  annual  tax  of  over  li  per  cent,  which  is,  of  course, 
not  the  same  in  all  the  districts  and  therefore  much  greater  in  some 
of  them.  . 

This  large  tribute,  cheerfully  paid  by  the  people  of  the  districts,  in 
addition  to  the  taxes  levied  for  other  purposes  and  the  extent  of  the 
bonded  and  floating  debts  they  have  assumed,  suflSciently  attests  the 
vital  importance  to  them  of-  levee  protection,  and  the  fact  that  their 
expenditures  on  account  of  levees  during  the  past  year  have  nearly 
quadrupled  the  levee  allotments  from  funds  appropriated  hy  Con- 
gress snows  a  gratifying  continuance  of  that  cooperation  which  has 
marked  the  progress  of  levee  work  from  the  beginning  of  the  assist- 
ance supplied  by  the  General  Government. 

In  the  last  annual  report  reference  was  made  to  the  remarkable 
developments  within  recent  years  of  the  Yazoo  Basin  in  population, 
railroads,  business,  values,  and  general  prosperity  resulting  from  the 
establishment  of  confidence  in  security  from  overflow.    In  connection 
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jxh  ^  €^sSiA  one  gratifying  fact  can  be  stated  in  relation  to  the 

k^^ds  by  whiAMs  protection  is  aflforded. 

£iallldie  viffk  done  upon  the  levees  under  the  supervision  of  the 
i«mkskm  A» hnpft  has  been  cherished  of  an  ultimate  consummation 
wyt^  the  Boeee  of  wealth  and  population  in  the  protected  areas 
^:sU  ^abk  die  people  to  maintain  their  levees,  when  once  com- 
p^ed,  witboot  farther  aid  from  the  Government.  For  the  first  time 
ii  cfie  ^stoy  of  the  work  this  hope  was  realized  in  respect  to  a  large 
mi  impoitaiit  area  in  th^  allotments  for  the  fiscal  year  1905-6.  No 
Jocaeat  was  made  for  the  Upper  Yazoo  levee  district  because  it  was 
mxight  that,  for  the  present  at  least,  the  people  of  that  district  were 
ife  to  take  care  of  themselves.  This  district  is  about  3,281  square 
pes  in  area  and  is  protected  by  a  single  line  of  levees  124  miles  in 
i^th.  Its  leiees  have  had  in  the  i)ast  to  stand  a  severe  strain  from 
jmrn  of  overflow  water  from  the  St.  Francis  Basin  in  great  floods. 
.&  dbtrict  i?  strong  in  its  financial  resources,  and  its  levee  have  been 
^  with  the  li^faest  skill  and  judgment.  The  Commission  thought 
tm  opportune  time  and  place  to  try  the  experiment  of  withdrawing 
'ae  sapportdiif  hmid  of  the  Government. 

THE  ST.   FRANCIS  BASIN. 

Hie  conditions  in  the  St.  Francis  Basin  exhibit,  even  more  remarka- 

Kr  than  those  in  the  Yazoo  Basin  referred  to  in  the  last  report  of  the 

;  Gammission,  the  beneficent  results  of  the  establishment  of  confidence 

I B  security  from  overflow  afforded  by  the  maintenance  of  the  levees. 

lib  part  of  the  alluvial  valley  lies  at  its  head,  inamediately  below 

Ouio;  or,  with  more  exact  truth,  immediately  below  Commerce,  a 

flmnt  some  41  miles  above  Cairo,  to  which  a  prolongation  of  the  St. 

Fiuieis  Basin  extends.    It  has  an  area  of  6,700  square  miles  and  a 

!  rirer  front  of  348  miles.    A  considerable  part  of  its  surface  is  within 

d$  area  affect^  by  the  earthquakes  of  1811-12,  which  produced  the 

"'smken  lands"  of  that  country.     It  is  drained  by  the  St.  Francis 

I  firer,  whose  channel  winds  its  way  down  the  central  part  of  the  basin 

\  a  &  complicated  succession  of  bends. 

Ten  years  ago  this  great  area  was  substantially  an  unbroken  wilder- 
ness.   It  had  not  the  comparatively  high  interior  ridges  of  the  Yazoo 
Bftsin,  which  made  part  of  that  country  accessible  and  tillable  even 
i  lithoat  protection  from  overflow,  subject,  of  course,  to  shallow  inun- 
dation in  times  of  great  flood.    The  swamps  of  the  St.  Francis  Basin 
were  so  low  and  extensive  that  over  the  greater  part  of  its  area  roads 
ud  cultivation  were  both  impossible.    It  contained  vast  stores  of  tim- 
ber, bat  with  no  means  of  getting  it  out.    Drainage  on  any  small 
sole  was  impossible  for  want  of  outlets.    The  value  of  land  was 
freely  more  than  nominal.     Upon  such  a  basis  of  revenue  the  build- 
ing of  levees  adequate  to  the  protection  of  the  basin  b^  the  unaided 
f^ources  of  the  people  was  impossible.     But  for  the  assistance  of  the 
United  States  in  that  work  the  country  must  have  remained  a  wilder- 
ness for  generations  to  come. 
Partly  betatose  it  was  thought  best  for  general  reasons  to  carry  the 
reconstruction  of  the  levee  system  which  has  been  going  on  with  the 
cooperation  of  the  Government  for  twenty  years  past,  from  the  lower 
parts  of  the  river  upward,  and  partly  because  of  the  unreadiness  of 
the  people  of  the  St.  Francis  Basin  to  cooperate  effectively  in  the 
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work,  comparatively  little  money  was  expended  under  the  recom- 
mendation of  the  Commission  on  the  St.  Francis  levees  until  within  a 
few  years  past.  When  it  was  seen  that  the  time  was  coming  for  the 
Government  to  extend  its  aid,  and  that  it  certainly  would  do  so,  the 
citizens  were  aroused  to  the  highest  activity.  The  enactment  of  laws 
was  procured  granting^  to  the  people  large  powers  of  self -taxation  for 
levee  purposes,  and  these  were  freely  used  to  the  limit  of  the  ability 
of  the  taxpayers.  As  the  construction  of  the  levees  progressed  the 
value  of  lands  went  up;  railroads  were  multiplied,  the  present  mileage 
being  about  1,026,  with  other  lines  projected;  the  lumber  industry 
expanded  with  explosive  suddenness,  and  the  whole  basin  became  a 
theater  of  most  intense  activity.  In  such  a  country  the  first  step  in 
its  development  is  the  removal  of  the  timber.  Half  a  century  ago 
this  process  in  a  countrv  as  heavily  timbered  as  the  St.  Francis  Basin 
consumed  the  lives  of  the  first  generation  of  pioneers,  and  the  timber 
was  mostly  burned  up.  In  the  clearing  of  the  St.  Francis  Basin  now 
going  on  nothing  is  wasted.  Every  tree  has  a  money  value,  which  is 
being  realized. 

when  the  forests  are  removed  there  will  remain  a  country  of  extraor- 
dinary fertility  and  value.  For  the  production  of  corn,  cotton,  grasses, 
alfalfa,  potatoes,  and  other  crops  it  has  no  superior. 

After  protection  from  overiiow  the  one  thing  necessary  to  the  full 
development  of  the  country  is  drainage.  And  this  is  being  provided 
in  the  most  effective  manner.  The  map  of  the  St.  Francis  Basin 
accompanying  this  report  has-been  made  mostly  to  exhibit  the  system 
of  drainage  canals  now  in  course  of  excavation  in  the  basin.^  The  plan 
in  execution  contemplates  the  shortening  of  the  St  Francis  River  by 
straightening  its  channel  and  the  discharge  into  it  of  a  system  of  canals 
sufficient  in  number,  capacity,  and  fall  to  completely  drain  the  entire 
basin.  Careful  surveys  have  shown  the  work  to  be  entirely  feasible. 
With  an  efficient  maintenance  of  the  levees  there  is  no  reasonable 
doubt  of  the  completion  of  the  canal  system.  With  it  the  St.  Francis 
Basin  will  become  a  region  which  may  well  be  named  the  Egypt  of 
the  New  World.  In  all  the  history  of  the  alluvial  basin  no  more 
striking  example  of  the  value  of  the  levee  system  is  to  be  found  than 
in  this  oasin. 

Respectfully  submitted. 

O.  H.  Ebnst, 
Colonel^  Corps  of  Engmeers^  U.  S.  Army, 
President,  Mississippi  JSwer  Commission. 

R.  S.  Taylor, 
j.  a.  ockekson. 
Thos.  L.  Casey, 

Major,  Corps  of  Engineers^  U.  S.  Army. 

Clinton  B.  Sears, 
I/ieut.  CoL,  Corps  of  Engineers,  C  S.  Army, 

Henry  B.  Richardson. 
Homer  P.  Ritter, 

Assistant,  TJ.  S.  Coast  and  Geodetic  Survey. 


Brig.  Oen.  A.  Mackenzie, 

Chief  of  Engineers,  U.  S.  A. 
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Money  statements. 

Aj^jropriatiaru  expended  under  Mimmppi  River  Cdmmimon. 
[Appropriation  for  improving  Miwrfiwrippl  River.] 

July  1, 1904,  balance  unexpended « $2, 716, 070. 02 

Amoont  appropriated  by  sundry  civil  act  approved 
March  3,  1905 $2,000,000.00 

Amount  appropriated  by  river  and  harbor  act  ap- 
proved March  3,  1905 1,000,000.00 

Miscellaneous  receipts  from  transfers  and  sales  of  En- 
gineer propertv  under  the  provisions  of  section  5  of 
river  and  narbor  act  of  June  13,  1902,  and  other 
sources 8,215.45 


3,008,215.45 

5,724,285.47 
June  30, 1905,  amount  expended  during  fiscal  year 2,210,645.05 

July  1,  1905,  balance  unexpended 3,513,640.42 

July  1,  1905,  outstanding  liabilities $43, 916. 22 

July  1 ,  1905,  amount  covered  by  uncompleted  contracts .        561, 151 .  30 

605,067.52 

July  1, 1905,  balance  available 2,908,572.90 

Distributed  as  follows: 

Mississippi  Kiver  Commiseion - 2, 208. 07 

Sarveys,  Ranges,  and  observations 6, 613. 29 

Levees 672,938.16 

Bevetment  and  contraction  works,  permanent  channel  improvements 

and  protection 201,796.84 

Plant  and  miscellaneous 530. 71 

Improving  harbors  and  tributaries 22, 985. 83 

Unalloted 2,001,500.00 

2,908,572.90 

AfnounU  necessary  to  he  appropriated  for  the  fiscal  year  ending  June  SO,  1907 ,  in  addition 
to  the  balance  unexpended  July  i,  1906, 

For  continuing  the  improvement  of  the  Mississippi  River  from  Head 
of  Passes  to  the  mouth  of  the  Ohio  River,  including  salaries  and 
clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Miss- 
issippi River  Commission $3, 000, 000. 00 

For  protection  of  banks  at  or  near  Caruthersville,  Mo 25, 000. 00 

Improving  harbor  at  Memphis,  Tenn.  (including  Wolf  River) 25, 000. 00 

Improving  harbor  at  Helena,  Ark 25,000.00 

Improxdng  harbor  at  Natchez,  Miss. ,  and  Vidalia,  La 200, 000. 00 

Bectification  of  Red  and  Atchafalaya  rivers,  Louisiana 60, 000. 00 

Improving  harbor  at  New  Orleans,  La 300,000.00 

3,625,000.00 

[Appropriation  for  gauging  waters  of  Miniasippi  River  and  its  tributaries. b] 

Julyl,  1904,  balance  unexpended ' $2,766.08 

Amount  alloted  by  Chief  of  Engineers,  August  11,  1904,  from  perma- 
nent indefinite  appropriation  made  by  section  6  of  river  and  narbor 
act  of  August  11,  1888,  as  amended  by  section  9  of  river  and  harbor 
act  of  June  13,  1902 9,100.00 

11,866.08 

a  The  amount,  12,716,068.18,  reported  in  Annual  Report  for  1904,  was  increased  $1.84  during  fiscal 
rear  by  following  refundments  of  overpayments  by  third  district  officer: 

Allotment  for  Lower  Yazoo  levee  district 10.70 

Allotment  for  plant 1.14 

1.84 
^Tbe  custody  and  care  of  the  gauges  maintained  under  this  appropriation  were  assumed  by  the 
alviaBippi  River  Commission  February  11, 1901.  on  which  date  they  were  transferred  to  the  secretary, 
QKler  authority  of  Secretary  of  War,  dated  January  25. 1901. 
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June  30, 1905,  amount  expended  daring  fiscal  year $9, 749. 99 

June  30,  1905,  amount  reverted  to  Treasury  during  fiscal 

year 436.58 

$10, 18€ 

July  1, 1905,  balance  unexpended 1,  67S 

July  1, 1905,  outstanding  liabilities 1,  240 

July  1, 1905,  balance  reverting  to  Treasury 430 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1, 1905 9,  lOO. 

[Appropriation  for  waterway  from  Lockport,  III.,  to  St.  Louis,  Mo.] 

July  1, 1904,  balance  unexpended $9, 153. 

Amount  transferred  from  allotment  for  '*  Survey  of  Illinois  and  Des 
Plaines  Rivers,  111.,"  as  reimbursement 1,093. 

10,246. 
June  30, 1905,  amount  expended  during  fiscal  year 6,428.  < 

July  1, 1905,  balance  unexpended 3, 818.  ^ 

July  1, 1905,  outstanding  liabilities 17.  i 

July  1, 1905,  balance  available 3,801.1 

[Appropriation  for  emergencies  in  river  and  harbor  works.] 

Amounts  allotted  from  appropriation  by  act  of  April  28,  1904 — 

For  Wolf  River $8,000.0 

For  Giles  Bend,  Miss 40,000.0 

48,000.0 
June  30, 1905,  amount  expended  during  fiscal  year 48, 000. 0( 

[Appropriation  for  examinations,  saryeys,  and  continirencieB  of  rivers  and  barters.] 

Amounts  allotted  from  appropriation  by  river  and  harbor  act  of  March 

3,  1905,  for  Ashport,  Tenn $485.  OC 

July  1,  1905,  balance  unexpended 486.  OC 

July  1,  1905,  balance  available 485.00 


Consolidated  statement  of  all  appropriations  epcpendecTunder  the  Mississippi  River  Com- 
mission to  June  SOy  1905. 

[Appropriation  for  improving  Misaissippi  River.] 

Act  of  June  28,  1879  (oi^nic) $175,000.00 

Act  of  June  16,  1880  (sundry  civil) 150,000.00 

Act  of  March  3,  1881  (river  and  harbor) 1,000,000.00 

Actof  March3,  1881  (sundry  civil)  150,000.00 

Act  of  August  2,  1882  (river  and  harbor)  4,123,000.00 

Act  of  August  7,  1882  (sundrv  civil) 160,000.00 

Act  of  March  3, 1883  (sundry  civil ) 150,000.00 

Actof  January  19,  1884  (river  and  harbor) 1,000,000.00 

Actof  Julv5,  1884  (river and  harbor) 75,000.00 

Act  of  July  5,  1884  (river  and  harbor),  less  $5,000  transferred  to 

snag-boat  service 2,065,000.00 

Actof  July  7,  1884  (sundry  civil) 75,000.00 

Act  of  August  5,  1886  (river  and  harbor),  less  $5,942.60  for  expenses, 

oflBce  Chief  of  Engineers 1,994,057.40 

Act  of  August  5,  1886  (river  and  harbor),  less  $47.30  for  expenses, 

oflBce  Chief  of  Engineers 29,952.70 

Actof  August  11,  1888  (river  and  harbor),  less  $4,859  for  expenses, 

oflSoe  Chief  of  Engineers 2,840,141.00 

Act  of  August  11,  1888  (river  and  harbor) 75,000.00 
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Act  of  October  2,  1888  (sundry  dvil) $35,000.00 

Act  of  October  19,  1888  (deficiency),  less  $4,214.39  reverted  to  the 

Treasury 20,786.61 

Act  of  September  19,  1890  (river  and  harbor) 3,200,000.00 

Act  of  September  30,  1890  (deficiency) 6,626.00 

Act  of  March  3,  1891  (deficiency) 1,960.00 

Act  of  March  3,  1891  (joint  reeolution) 1,000,000.00 

Actof  July  13,  1892  (nver  and  harbor) 2,470,000.00 

Actof  Jaly28,  1892  (defidencv) 44.80 

Act  of  March  3,  1893  (sundry  civil) 2,666,000.00 

Act  of  August  18, 1894  (riverand  harbor) 486,000.00 

Act  of  August  18,  1894  (sundry  civil) 2,665,000.00 

Actof  March  2,  1895  (sundry  civil) 2,665,000.00 

Actof  Junes,  1896  (riverand  harbor) 909,000.00 

Joint  resolution  approved  March  31,  1897  ( Public,  No.  6) 250, 000. 00 

Actof  Jnne4,  1897  (sundry  civil) 2,933,333.00 

Actof  July  19,  1897  (deficiency) 626,000.00 

Actof  July  1,  1898  (sundry  civil) *. 1,983,333.00 

Act<rf  March  3,  1899  (sundry  civil)   2,683,333.00 

Actof  March  3,  1899  (river  and  harbor) 186,000.00 

Act  of  June  6,  1900  (sundry  civil),  less  $5,000  for  expenses,  office 

Chief  of  Engineers 2,246,000.00 

Actof  June  13,  1902  (river  and  harlwr) 90,000.00 

.4ct  of  June  13,  1902  (river  and  harbor) 2,200,000.00 

Actof  March  3,  1903  (sundry  civil) 2,000,000.00 

Actof  April  28,  1904  (sundry  civil) ." 2,000,000.00 

Actof  March  3,  1906  (river  and  harbor) 1,000,000.00 

Actof  March  3,  1906  (sundry  civil) 2,000,000.00 

Total  specific  appropriations 60, 269, 666. 61 

Balances  from  former  appropriations  applied  to  works 
below  Cairo  under  act  of  August  2,  1882,  less  $123.42 
reverted  to  Treasury $272,604.96 

8ame  for  works  above  Cairo,  under  act  of  July  5,  1884. .      22, 632. 63 

Total  balances 296,137.49 

MISCELLANEOUS  RRCBIFTB. 

P^viodsly  reported $16,307.86 

Amount  collected  by  the  Solicitor  of  the  Treasury  from 
the  Memphis  and  Arkansas  City  Packet  Company  as 
reimbursement  for  loss  of  coal  from  sinking  of  coal  barge 
by  steamer  Kate  Adams  on  December  27,  1904.  Cred- 
ited to   **  Dredges  and  dredging,"  secretary's  office, 

April,  1905 78.00 

Aihount  received  from  Chicago,  Burlington  and  Quincy 
Railroad  Company,  for  loss  of  United  States  property 
shipped  on  Government  bill  of  lading  No.  70,  August 
29, 1908,  from  Minnesota  Transfer,  Minn.,  to  St.  Louis, 
Mo.    Credited  to  *  *  Surveys,  gauges,  and  observations, ' ' 

secretary's  office.  May,  1905 11.00 

AmoDut  collected  bv  the  Solicitor  of  the  Treasury  from 
the  bondsmen  of  Thomas  Worthington,  contractor. 
Oedited  to  "Lower  Yazoo  levee  district,"  third  dis- 
trict office,  February,  1906 1,032.28 

Amounts  received  from  sales,  transfers,  etc.,  under  the 
provisions  of  section  5  of  river  and  harbor  act  of  June 
13,  1902: 
By  secretary — 

Reimbursement  for  transfer,  credited  to  **  Dredges 

and  dredging,"  October,  1904 3,000.00 

From  sales  i  n  October,  1 904,  cred  i ted  to  * '  Dredges 

and  dredging,"  December,  1904 35.00 

From    sales    m    December,   1904,  credited    to 

"Dredgesand  dredging,"  January,  1905 16.00 

From  sales  in  March,  19(%,  credited  to  '*  Dredges 
and  dredging,"  April,  1905 90.60 
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Amounts  received  from  saleSj  transfers,  etc.— Continued. 
By  first  and  second  district  officer— 

From  sales  in  January,  1905,  credited  to  '  *  Plant, ' ' 

January,  1905 $1,276.42 

FromsalesinFebruary,  1905,  credited  to  "Plant," 

March,  1906 68.00 

From  sales  in  March,  1906,  credited  to  '*Plan.t," 

April,  1905 46.75 

By  third  district  officer — 

From  sales  in  January,  1905,  credited  to  *  *  Plant, ' ' 

January,  1906 1,414.10 

From  sales  in  May,  1906,  credited  to  ''Plant,'' 

June,  1906 129.60 

By  fourth  district  officer— 

From  sales,  credited  to  "Plant,"  July,  1904 ....  239. 92 

From  sales,  credited  to  "Plant,"  January,  1906.  206. 63 

From  sales,  credited  to  " Plant,"  March,  1906 . .  56. 00 

From  sales,  credited  to  "Plantj"  May,  1905....  290.00 

From  sales,  credited  to  "Plant,"  June,  1905. ...  228. 25 


Total  miscellaneous  receipts. 


$24,623.30 


Total 50,589,216.30 

EXPENDED. 


liocation  and  object. 


To  Jane  90, 
1904. 


During  vear 

ending  Jane 

80,1906. 


Total. 


Miarissippi  River  Comminion • 

Surveys,  gauges,  and  observations 

Levees 

Revetment  and  contraction  works,  permanent  channel 
improvements  and  protection 

Dredges  and  dredging 

Experimental  dikes 

Plant  and  miscellaneous 

Improving  harbors  and  tributaries,  except  Vickburg  Har- 
bor  

Improving  Vicksbuig  Harbor 

Works  above  Cairo 


$718,211.77 

2,086.932.59 

al8,877,971.87 

10,661,138.61 

8,297,649.66 

100,000.00 

t>2,222,463.81 

6,084,964.01 
582,960.98 
737,682.68 


Total  expended 

Balance  unexpended  June  80, 1906. 
Unallotted 


Total  appropriated,  etc. 


•29,761.79 

89,847.28 

1.086,707.62 

373,669.89 
813,666.22 


187,742,68 
129,259.72 


$742,973.56 
2,176,779.82 
19,464,679.49 

11,084,808.50 

8,611,806.88 

100,000.00 

2,410,206.89 

6,214,218.78 
582,980.96 
787,682.68 


44,864,990.83 


2,210,646.06 


47,076,576.88 
1,512,140.42 
2,001,600.00 


50,589,216.80 


a  The  amount,  $18,877,972.57,  reported  in  Annual  Report  for  1904  was  reduced  during  fiscal  year  by 
refundment  of  overpayment  of  70  cents  by  third  district  officer  in  allotment  for  Lower  Tensas  levee 
district. 

bThe  amount,  $2,222,464.96,  reported  in  Annual  Report  for  1904  was  reduced  during  fiscal  year  by 
refundment  of  overpayment  of  $1.14  by  third  district  officer  in  allotment  for  plant. 

[Appropriation  for  gauging  waters  of  the  Mississippi  River  and  its  tributaries.] 

Allotments  from  general  appropriations  for  examinations,  surveys,  and 
contingencies  of  rivers  ana  harbors  by  acts  of — 

March  3,  1871 $5,000.00 

June  10,  1872 6,000.00 

March  3,  1873 6,000.00 

June  23,  1874 6,000.00 

March  3,  1876 6,000.00 

Specific  appropriations  by  river  and  harbor  acts  of— 

August  14,  1876 6,000.00 

June  18,  1878 5,000.00 

March  3,  1879 6,000.00 

June  14,  1880 6,000.00 

March  3,  1881 6,000.00 

AugU8t2,  1882 5,000,00 
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Deficiency  act  of  March  12, 1884 

Specific  appropriatioDs  by  river  and  harbor  acts  of — 

July  5,  1884 

Auffust5, 1886 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August 

II   1888 
I)eficienc>''actof"6ctoberl9/i888--!..l!II!!l!IIIIl]!I^ 
Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  haroor  act  of  August  11,  1888,  for  fiiscal  years,  viz: 

1890 

1891  (less  13,518.34  withheld  in  United  States  Treasury  under  ruling 

that  only  $6,000  can  be  expended  each  fiscal  year) 

1892 


1893. 
1894. 
1895. 
1896. 
1897. 
1898. 


1900. 
1901. 
1902. 


Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11,  1888,  as  amended  by  section  9 
of  river  and  harbor  act  of  June  13,  190^,  for  fiscal  years,  viz: 

1903 

1904 

1905 


$2,100.00 

5,000.00 
5,000.00 

8,700.00 
3,600.00 


9,000.00 

5, 181. 66 
5,100.00 
5,600.00 
5,500.00 
5,600.00 
6,500.00 
5,500.00 
5,600.00 
6,000.00 
5,500.00 
6,000.00 
6,000.00 


9,100.00 
9,100.00 
9,100.00 


Total 182,481.66 


EXPENDED. 


• 

To  June  80, 
1904. 

During  year 

ending  June 

80,1906. 

Total. 

$102,266.87 
8,3&9.21 

99.749.99 
486.68 

1172,006.86 

rnf»xFeDd44  telancM  reverted  to  Tre^tmry. , . , 

8;795.79 

Total 

170,616.58 

10,186.67 

180,802.16 
1,679.61 

rnm>nMlnl  bfilaiKM^  J11116  SO.  190(S.. 

1 

Total  appropriated,  etc 

182,481.66 

[Appropriation  for  waterway  from  Lockport,  111.,  to  St.  Louis,  Mo.] 

Actof  June  13,  1902  (river  and  harbor) $25,000.00 

Amount  transferred  from  allotment  for  ''Survey  or  Illinois  and  Bes 
Plaines  Rivers,  111.,''  as  reimbursement 1,093.40 


Total 26,093.40 

EXPENDED. 


To  June  80, 
1904. 


During  year 

ending 
June  80, 1906. 


Total. 


Sxpeodltoree 

Cnezpended  balance  June  90, 1906. 


$16,846  46 


96,428.64 


922,276.09 
8,818.81 


Total  appropriated,  etc. 


26,098.40 
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[Appropriation  for  emeisencies  in  riyer  and  harbor  works.] 

Allotments  from  appropriation  by  act  of  April  2S,  1904 — 

For  Wolf  River $8,000.00 

For  Giles  Bend,  Miss 40,000.00 


48,000.00 
Expended  to  June  30, 1905 48,000.00 

[Appropriation  for  examinations,  surveys,  and  contingencies  of  rivexs  and  harbois.] 

Allotments  from  appropriation  by  river  and  harbor  act  of  March  3, 1905, 

for  Ashport,  Tenn 485.00 

Unexpended  balance  June  30, 1905 485.00 

sECRirrART  MiasiaBiPPi  rivxr  commission. 

[AppropriatlonB:  Improving  Missiasippi  River;  gauging  waters  of  the  Mississippi  River  and  its  tribu- 
taries; waterway  from  Lockport,  111.,  to  St.  Louis,  Mo.] 


Appropriation  for  improving  MiaBlssIppi  River,  allotment  foiv- 

Mississippi 
River  Com- 
mission. 

Surveys, 
gauges,  and 
observa- 
tions. 

Dredges  and 
dredging. 

Expended 
allotments. 

Total. 

Amount  expended  on  previous  proj- 
ects  

1288,110.74 
475,101.03 

$856,247.87 
923,292.27 

$1,093,858.11 
4,351,569.99 

Amount  expended  on  present  proj- 
ect to  end  of  last  fiacaJ  year 

$2,907,045.56 

a$46,131.14 

Balance  unexpended  at  end  of  last 
fiscal  year 

2,887.97 
80.000.00 

22,648.06 
60,039.50 

176,057.75 
800,333.95 

201,088.78 
890,873.45 

Amount    appropriated  or   allotted 
since  (net) 

82,887.97 

82,682.56 

476,391.70 

591,462.23 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

26,263.34 
8,498.45 

ft  69, 770. 16 
4,285.01 

302,896.95 
10,769.27 

898,930.45 

Amoun  t  expended  during  the  month . 

18, 54?.  73 

29,761.79 

74,065.17 

318,656.22 

417,478.18 

Balance  unexpended  at  ^d  of  month . 

2,626.18 

8,627.39 

162.735.48 

178,989.06 

In  Treasury  United  States 

2,508.09 
118.09 

5,000.00 
3,627.89 

121,762.20 
40.983.28 

129, 260. 29 

In  hand ..'. 

44, 728. 76 

2,626.18 

8,627.89 

162,785.48 

173,989.05 

Outstanding  liabilities  at  end  of 
month 

418.11 

2,362.94 

23,228.72 
189,506.76 

26,009.77 
189,606.76 

Amount  covered  by  existing  con- 
tracts at  end  of  month  ......... 

418.11 

2,362.94 

162,785.48 

166.516.68 

Balance  available  at  end  of  month . . . 

2,208.07 

6,264.45 

8, 472. 62 

Appropriation 
for  gauging 
waters  of  the 
Mississippi 
River  and  its 
tributaries. 

Appropriation 

lor  waterway 

from  Lockport, 

111.,  to  St. 

Louis,  Mo. 

Grand  total. 

Amount  expended  on  present  projec 
fiscal  year 

jts 

$1,098,868.11 
4,529,672.81 

tt  to  end  of  last 

01162,256.87 

$15,846.45 

Balance  unexpended  at  end  of  last  fl 
Amount  appropriated  or  allotted  sine 

Bcal  year 

2,766.08 
9,100.00 

9,153.55 
1,093.40 

213,008.41 

e  (net) 

400,566.86 

11,866.08 

10,246.95 

613,575.26 

a  Experimental  dikes,  $45,075.58;  patrol  of  the  Mississippi  River,  $1,055.56. 

ft  Amount  formerly  reported  reduced  lb  cents  refundment  of  overpayment  suspended  by  Auditor 
for  the  War  Department  on  voucher  No.  205,  November,  1904. 

«  Amount  formerly  reported  Increased  $1.57  in  Treasury  Settlement  No.  23720,  August  10, 1906,  with 
Choctaw,  Oklahoma  and  Gulf  Railroad  Company,  for  passenger  transportation. 


Digitized  by 


Google 


MISSISSIPPI  RITEB   COMMISSION. 


83 


Appropriation 
for  gauging 

waters  of  the 
Missisfiippi 

River  and  its 
tributaries. 

Appropriation 
for  waterway 
from  IvOckport, 

111.,  to  St. 

Louis,  Mo. 

96.428.64 

Grand  total. 

Amount  expended  fronubeginning  of  present  fiscal 
year  to  end  of  previous  month 

•8.186.29 
1,613.70 

S413, 496. 38 

Amount  exnended  durinff  the  monthr - 

20,156.43 

9,749.99 

6,428.64 

483, 681.  HI 

Balance  unexpended  at  end  of  month 

a  1,679. 61 

3,818.31 

179.4f«  K7 

In  Treasury  United  States 

1,100.00 
579.61 

1,093.40 
2,724.91 

181,453.59 

In  hand 

48,083.18 

" 

1,679.61 

3,818.31 

179.486.87 

- 

Outstanding  liabilities  at  end  of  month 

1,240.06 

17  05  1                27  Mfi  «7 

Amount  covered  by  existing  contracts  at  end  of 
month 

139,606.76 

1,240.06 

17.  W) 

166,773.63 

Balance  available  at  end  of  month ......r 

439.46 

3,801.26  1              12. 71  .<l.  24 

a  Unexpended  balance  of  $436.58  pertaining  to  appropriation  for  fiscal  year  1904  reverts  to  Treasury, 
and  was  deposited  on  October  8, 1904. 

WORKS  ABOVE  CAIRO. 

[Appropriation:  Improving  Mississippi  River.] 


Protection 
near  Cairo.a 

Des  Moines 

Rapids  to  Ohio 

River. 

Total. 

Amount  expended  on  previous  projects  ...^ 

Amount  expended  on  present  project  to  end  of  last 
fiscal  yeitr . r,,,., -tt- .,,.  ....r 

960,000.00 

9687,632.63 

9737.632.53 

Balance  unexpended  at  end  of  last  fiscal  year 

Amount  aonroDriated  or  allotted  since  f  net) 

• 

Amount  expended  from  beginning  of  present  fiscal 

vMir  tn  Anil  nf  nrpvinnn  mnnth .--.- 

Ammint  at TM^ndod  durinf?  the  month 



' 

1 

Balance  nnexnended  at  end  of  month r 

1 

In  Treasurv  United  States 

j 

In    hand   ,,,-.^...,...,..,-,,,.rr,iT---rr,TTl---r,-r, 

1 

1 

1            

Outstanding  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts  at  end  of 

month                                       T-                                             TT.                                  .T-TT-             --T-- 

i 

a  Includes  only  work  under  act  of  July  5, 1884. 
Sup.  Eng.  1905 ^3 
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FIBST  AND  SECOND  DISTRICTS. 

lAppropriatioDB:  Improving  MinlBsippi  River;  repairing  Government  levee  at  Walnut  Bend,  Ark.; 
emexgencies  in  river  and  harbor  works.] 


Improving  Mississippi  River,  allotment  for— 

Surveys. 

Upper  St. 

Francis 

levee 

district. 

Lower  St. 

Francis 

levee 

district. 

White  River 
evee  district. 

Reelfoot 

levee 

district. 

Upper  Yazoo 

levee 

district. 

Amount  expended  on  pres- 
ent project  to  end  of  last 
fiscal  year 

•113,965.67 

159.008.51 

1902,210.11 

n.  369, 711. 28 

138.762.97 

81,260,199.54 

Balance  unexpended  at  end 
of  last  fiscal  year 

207.54 

991.49 
45,000.00 

49,716.89 
•295,000.00 

16,028.32 
270,000.00 

1,237.03 
15,000.00 

46  152  24 

Amount    appropriated    or 
allotted  since  (net) 

5,000.00 

70,000.00 

5,207.54 

45,991.49 

344,716.89 

286.028.32 

16,237.08 

116,162.24 

Amount  expended  from  be- 
ginning of  present  fiscal 
year  to  end  of  previous 
month 

5,197.76 

16,115.47 
488.86 

211,046.23 
203.32 

60.844.56 
329.80 

16,235.17 

102,815.60 
41.34 

Amount  expended  during 
the  month 

5,197.76 

16,549.83 

211.249.55 

51.174.86 

16,235.17 

102,856.94 

Balance  unexpended  at  end 
of  month 

9.78 

39.442.16 

133,467.84 

234.848.96 

1.8$ 

13,296.80 

In   Treasury  United 
States 

28,000.00 
1,442.16 

130,000.00 
3,467.84 

225,000.00 
9,848.96 

9,000.00 
4,295.30 

In  hand 

9.78 

1.86 

9.78 

29,442.16 

133,467.34 

284,848.96 

1.86 

13,296.30 

Outstanding  lUbilities 
at  end  of  month 

300.00 
24,565.00 

300.00 
104,984.80 

800.00 
179,688.20 

200.00 

Amount  covered  by  ex- 
isting contracts  at  end 
of  month 

24.865.00 

105,21)4.80 

180.488.20 

1 

200.00 

1 

Balance  available  at  end  of 
month 

9.78 

4,577.16 

28,182.54 

54,860.76 

1.86          18,095.80 

Improving  MissiaBippi  River,  allotment  for— 

Plum  Point 
reach. 

Plant. 

At  Hick- 
man, Ky 

At  New 

Madrid, 

Mo. 

Garuthers- 
ville,  Mo. 

Hqpefleld 
Bend 

(preserva- 
tion of 

works  at). 

Amount  expended  on  pres- 
ent project  to  end  of  last 
fiscal  year ; 

15. 195, 313. 6S 

$991,549.78 

894,827.87 

8150,812.89 

874,821.02 

8228,942.11 

846.99 
100,000.00 

' 

1,687.11 
.     10,000.00 

178.98 

Balance  unexpended  at  end 
of  last  fiscal  year 

2,410.25 
51.469.27 

804.13 

67.89 

Amount    appropriated    or 
allotted  since  (net) 

120,000.00 

100,846.99 

53,879.52  .        804.18 

11,687.11 

178.98 

120,057.89 

Amount  expended  from  be- 
ginning of  present  fiscal 
year  to  end  of  previous 
month 

a  94, 773, 91 
5,148.26 

49,140.28          27ft.  fiO 

101.09 

119.326.00 

Amount  expended  during 
the  month 

8,883.60 

661.60 

1 

99,922.17 

53,028.83  1        27.^50 

101.09 

119.987.60 

= 

a  Amount  formerly  reported  reduced  98  on  account  of  error  in  footing  of  page  2,  voucher  179, 
November.  1904. 
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Improving  MiariBsippi  River,  allotment  for— 

Plum  Point 
reach. 

Plant. 

At  Hick- 
man, Ky. 

>                    1  Hopefield 

''mo'?^'      ville.Mo.    (P-J^- 
works  at). 

Balaace  unexpended  at  end 
of  month 

424.82 

865.00 

628.68 

1          i 

11,687.11              77.89  1             70.29 

In   TieaHury   United 
States 

190.85 
661.84 

1           1           : 

10,000.00   

In  hand 

-     424.82 

628.68;      1.687.11              77.89 

70.29 

424.82 

865.09 

528.68  I    11.687.11  {           77.89 

70.29 

Ontstanding  liabilltiefl 
at  end  of  mouth 

207.41 
217.41 

85.\69 

i                      '• 

70.29 

Amount  covered  by  ex- 
isting contracts  at  end 
of  month 

1 

1                      ' 

424.82 

865.69 

, 

70.29 

Balance  available  at  end  of 
month 

528.63 

11,687.11              77.89 

Improving  MisslaBippi  River,  allotment  for— 

• 

At  Mem- 
phis, Tenn. 

At  Helena, 
Ark. 

Improving 

harbor  at 

Memphis, 

Tenn. 

(Wolf 

River). 

1 

Amount  expended  on  present  proj- 
ect to  end  of  last  fiscal  year 

$44,622.10 

1210,153.84     $14,065.41 

a$2,123,878.20  $12,861,864.28 

Balance  unexpended  at  end  of  last 
fiscal  year 

877.90 

346.66 
10,000.00 

3,914.59 

124,458.01 
991,469.27 

Amount  appropriated  or  allotted 
since  (net) 

Amount  expended  from  beginning 
of  preeent  fiscal  year  to  end  of 
previous  month 

1 

877.90 

10,846.66 

8,914.59 



1,115,922.28 

377.80 

7.95 

8,495.89 
65.71 

669,762.76 
10,767.49 

Amount     expended     during    the  \ 
montb. -  - 

Balance    unexpended  at    end  of 

877.90 

7.95 

8,561.10 

680,520.25 

10,388,71 

353.49 

485, 402. 03 

In  Treasury  United  States 

9,000.00 
1,838.71 

■      ■ 

411,193.85 

In li And 

353.49 

24, 208. 18 



10.338.71 

353.49 

435,402.03 

Outstanding  liabUitiesat  end  of 
month 

2,783.89 

Amount  covered  by  existing 
contracts  at  end  of  month  .... 

809,455.41 

312, 188. 80 

10,338.71 

353.49 



123, 213. 23 



o  Preservation  of  works,  $54,867.89;  Walnut  Bend  levee,  preservation  of  work.sat,  $28,200;  removal 
ofNonconnah  rock,  $9,000;  dredges  and  dredging,  $388,097.12;  Ck)lumbus.  Ky..  $43,750;  improving  St. 
Francis  River  (Walnut  Bend  levee).  $75,000;  improving  harbor  at  Memphis,  Tenn.,  $1,425,038.77; 
improving  harbor  at  Memphis,  Tenn.  (Wolf  River),  $45,000;  dikes,  $54,924.42. 
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1      Repairing 
Government 
levee  At  Wal- 
nut Bend,  Ark. 

1 

for  Wolf  River.       hartJort. 

Grand  total. 

Amount  expended  on  present  proj- 
ect to  end  Of  last  fiscal  year 

95,010.28 

•12, 866, 874.56 

Balance  unexpended  at  end  of  laijt 
fiscal  year 

84,989.72 

209. 442. 73 

Amount  appropriated  or  allotted 
since  (net) 

98,000.00                 S485.00 

999, 9.>f .  27 

84,989.72 

8,000.00                   486.00 

1,209,397.00 

Amount 'expended  from  beginning 
of  present  fiscal  year  to  end  of 
previous  month 

69,470.20 
12,958.58 

8,000.00 


747, 222. 96 

Amount     expended     during     the 
month 

23,726.07 

82,428.78 

8,000.00 

770,949.03 

Balance    unexpended    at    end    of 
month                          . 

2,560.94 

485.00 

438,447.97 

In  Treasury  United  States 

460.00 
25.00 

411,653.&') 

In  hand 

2,560.94 

26, 791. 12 

2.560.94 

485.00 

438, 447. 97 

Outstanding  liabilities  at  end  of 
month 

560.94 

3,294.33 
309,465.41 

Amount    covered    by  existing 
contracts  at  end  of  month . 

560.94  • 



312,749.74 

Balance  available  at  end  of  month.. 

2,000.00 

485.00 

125,698.23 

THIRD   DISTRICT. 
[Appropriation:  Improving  Mississippi  River.] 


Improving  Mississippi  River,  allotment  for— 


Surveys. 


Amount  expended  on  present  project  to  i 
end  of  last  fiscal  year $93,371.27 

Balance  unexpended  at  end  of  last  fiscal  i 


year. 


Amount  appropriated  or  allotcd  since 
(net) 


Amount  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month I 

Amount  expended  during  the  month . . 


.60 
5,000.00 


5,000.60 


Lower  Yazoo     Upper  Tensas 
levee  district,    levee  district. 


Asbbrook 
Neck. 


I 
S8, 467, 255. 31  ,    94,495,420.20        •662,178.11 


44,987.08 
218,632.28 


I 


17,237.60 
332,500.00 


263.619.36  I 


349,737.60 


5,000.33 


6,000.33 


125,206.50 
1,799.95 


220,425.8.^  I 
4,067.52  I 


127,006.45  I  224,492.87  | 


15.01 


16.01 


14.33 
.25 


14. 6S 


Balance  unexpended  at  end  of  month  . . . 

.27 

136,612.91 

125,244.73 

.4S 

In  Treasury  United  States 

136,512.91 

124,500.00 
744.73 

In  hand                .           

.27    . 

.« 

.27  ' 

136, 512. 91 

125,244.78 

.48 

Outstanding  liabilities  at  end  of  month 

Amount  covered  by  existing  contracts 

at  end  of  month    

.27 

2,000.00 

2,500.00 
18,500.00 

.43 

.27  1 

2.000.00 

16,000.00 

.43 

134.512.91 

109.244.7:} 
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Amoont  expended  on  present  project  to 


Improving  MisiRsippi  River,  allotment  for— 


Lake  Provi- 
dence reach. 


iStonc. 


RepairN  to  . 
revetment  at 
I^ke  Provi- 
dence and  gen- 
,  eral  repairs, 
I  Including  quar- 
,  rying  of  stone. 


I 


end  of  last  fiscal  year $3,830,582.87,    r2e9,331.74 


GCalance  unexpended  at  end  of  last  fiscal 
year 

Amomit  appropriated  or  allotted  since 
(net) 


38.75  ' 


38.75 


Amoant  expended  from  beginning  of 
present  fiscal  year  to  end  of  previous 
month 

Amouit  expended  during  the  month 


88.35 


38.35 


B&lance  unexpended  at  end  of  month  .. . 


In  Treasury  United  States . 
In  hand 


.40 


.40 


Outstanding  liabilities  at  end  of  month 
Amount  covered  by  existing  contracts 
to  end  of  month 


.40 


.40 


1,768.26 


967,000.00 


1,768.26 


67,000.00 


531.92 
66.50 


40,094.09 
1,553.94 


598.42  , 


«>  41. 648.0 


1,169.84 


25,:i51.97 


1,169.84  I 


22,000.00 
3,351.97 


1,169.84 


26,a51.97 


Plant. 


9977,904.12 


33,446.83 
a  21, 699. 95 


55,146.28 


52,247.16 
2,108.24 


64,356.40 


790.88 


285. 85 
505.03 


790.88 


50.00  , 


l.SOO.W 


790.88 


50.00  I 


1,500.00  I 


793.1 


Balance  available  at  end  of  month. 


1,119.84  I  23.851.97  I 


Improving  Mississippi  River,  allotment  for— 


Greenville  Lon 
Miss.  a 


rwood,  Lake  Boli-  {  Expended 
tlss.      I  ver  front.  ^  allotments. 


Total. 


Amoant  expended  on  present  project 


I 


to  end  of  last  fiscal  year $917,372.75   $151,778.57   ^$628,980.98  $15,484,170.92 


Balance  unexpended  at  end  of  last  fis-  , 

calyear 180.82   

Amoontappropriatedorallotted  since  i 

(net) I $186,000.00  ' 


50,000.00 


97,673.96 
879,732.23 


180.32     185,000.00  1    60,000.00 


977,406.18 


Amount  expended  from  beginning  of  ' 
present  fiscal  year  to  end  of  previous  | 
month j 

Amount  expended  during  the  month. 


179.21 
.94 


590.527.67 
9, 597. 34 


180. 15 

146, 790. 43 

600  126  01 

Balance  unexpended  at  end  of  month . 

.17 

38, 209. 57       50.  C10().  00 

377,281.17 

In  Treasury  United  States 

86,000.00 
3,209.57 

50,000.00 

309, 468. 60 

In  hand       ....r. -.-..... 

.17 

7, 812. 57 

.17 

38,209.57 

60,000.00 

377,281.17 

Outstanding  liabilities  at  end  of 
month 

.17 

100.00 

6,942.16 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

13,500.00 

.17 

100.00 

1          20,442.16 

38,109.57 

50,000.00 

356,839.02 

<i Includes  $129.50  proceeds  of  sales  of  engineer  property  deposited  May  19. 1906,  under  the  provisions 
of  section  5  of  river  and  harbor  act  of  June  13. 1902;  allotment  approved  by  the  Assistant  Secretary  of 
War  June  1,1905. 

^Surveys.  •251.80;  Ashbrook  Neck,  $3,686.87;  Lake  Providence  reach,  $33,120.29;  Greenville,  Miss., 
$4,590.07. 

^Tmproving  bArbor  at  Vicksburg,  Miss..  $442,724.77;  Delta  Point.  La.,  $186,266.21. 
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FOURTH    DI8TBICT. 

[Appropriations:  Improviiig  Mitsiwippi  River;  improving  harbor  of  Natohe/.  and  Vidalia,  Miss,  and 
La.:  improving  harbor  of  New  Orleans,  La.;  improving  Atchafalaya  and  Red  rivers,  La.;  emergen- 
cies  in  river  and  harbor  works.] 


Improving  Missiasippl  River,  allotment  foi^- 

Surveys, 

gauges,  and 

obHcrva- 

tlons. 

Lower  Ten- 
sas levee 
district. 

Atchafalaya 

levee 

district 

Lafourche 

levee 
district. 

Barataria 

levee 
district. 

Amount  expended  on  present  project 
u»  end  of  last  fiscal  vear    

^01,066.11 

92.644,953.11 

$1,452,821.76 

$585,427.41 

$345,471.89 

Balance  unexpended  at  end  of  last 
fiscal  year 

1,061.03 
5,000.00 

33,095.83 
195,000.00 

52.787.90 
70,000.00 

11,056.51 
55,000.00 

9,260.98 

Amount    appropriated    or  allotted 
since  (net) 

30,000.00 

6,08L03 

228,095.88 

122,787.90 

66,066.51 

89,260.98 

Amount  expended  from  beginning 
of  present  fiscal  year  to  end  of  pre- 
vious month 

6,661.72 
12.25 

19,961.60 
SOL  23 

67,009.95 
396.94 

37,908.86 
8,146.89 

22.681.43 

Amount  expended  during  the  month . 

240.00 

5,593.97 

20,268.06 

67,406.69 

41,052.75 

22,921.43 

Balance  unexpended  at  end  of  month . 

467.06 

207,882.80 

55.879.01 

25,003.76 

16,389.55 

In  Treasnrv  United  States 

206.500.00 
1,332.80 

48,000.00 
7,379.01 

20,000.00 
5,003.76 

15,000.00 

In  hand  

487.06 

1.839.56 

, 

487.06 

207.632.80 

56,879.01 

25,003.76 

16,839.55 

Outstanding  liabUities  at  end  of 
month 

146.00 

297.41 

Amount  covered  by  existing  con- 
tracts at  end  of  month     

6,606.78 

2.836.59 

148.00 

297.41 

6,606.78 

2,836.59 

Balance  available  at  end  of  month  . . 

839.06 

207,686.39 

48,772.23 

22,166.17 

16,339.55 

Improving  MiasiaBlppi  River,  allotment  for^ 


Pontchar- 

tiain  levee 

district. 


Amount  expended  on  present  project 
to  end  of  last  fiscal  year $1,266,801.86 


Balance  unexpended  at  end  of  last  : 

fiscal  year |       89,083.12 

Amount    appropriated    or  allotted  , 

since  (net) '     150,000.00 


Lake 
Boigne 
levee  dis- 
trict. 


Bondurant. 


$316,309.14 


1,885.99 
30,000.00 


189,033.12       81.885.99 


Amount  expended  from  beginning 
of  present  fiscal  year  to  ena  of  pre- 
vious month 


Amount  expended  during  the  month 


86,914.63 
217. 17 


87,131.80 


Balance  unexpended  atend  of  month.  I      101, 901. 32 


In  Treasury  United  States. 
In  hand 


Outstanding  liabilities  at  end  of 
month 

Amount  covered  by  existing  con- 
tracts at  end  of  month 


91,500.00 
10,401.32 


Balance  available  at  end  of  month  . 


101,901.32 


85.700.48 


85,700.48 


16,200.84 


15,715.25 
221.02 


15,936.27 


15,949.72 


Kempe 
Bend  revet- 
ment. 


$35,000.00 


3,000.00 


3,000.00 


$480,994.80 


Plant. 


$251,954.40 


3.005.20        44,956.15 
170.000.00  ,   a  89, 018. 80 


178,005.20 


3,000.00  , 


81.478.91 
179.00 


3.000.00 


81.657.91 


91.347.29 


15,000.00  I. 
949.72  |. 


89,990.01 
1.357.28 


15,949.72  I 


15, 949. 72 


91,847.29 


2,172.83 
469.00 


2.63L63 


88,716.46 


88.974.95 


78.041.22 
2.322.13 


80,368.85 


3,611.60 


518.25 
3.093.35 


3.611.60 


2,524.89 
666.00 


8,060.89 


530.71 


a  Includes  $228.25,  proceeds  of  nales  of  condemned  Engineer  property  under  the  provisions  of  section 
5  of  river  and  harbor  act  of  June  13, 1902;  allotment  approved  by  the  Assistant  Secretary  of  War  June 
1.1905. 
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Improving  MiaBisdppi  River,  allotment  for— 

Natchez 

and 

Vtdalia 

harbors. 

Miss,  and 

La. 

New 

Orleans 

Harbor,  La. 

Atchafa- 
lava  and 

Red  rivers, 
Ia. 

Expended 
allotments. 

Total. 

Amount  expended  on  present  project 
to  end  of  Ifurt  fisnal  yenr 

$331,349.64 

$107,685.67 

il2.QQ1.14  latiaA.'iOfi.aQ 

$8,067,723.42 

Balance  unexpended  at  end  of  last 
flflcal  year 

650.36 

6,164.33 

2,008.86 
1,000.00 

204,986.26 

Amount    appropriated    or  allotted 
4nc^  (TiPty .       

748,018.80 

650.86 

6,164.88  I      3,006.86 

963,005.06 

Amount  expended  from  be8:inning 
vionjf  ITiOnt^ 

177.75 
472.61 

027.92 
481.29 

2,766.67 
242.19 

421,861.11 

Amount  expended  during  the  month . 

8,236.72 

660.36 

1,109.21  f      S.  008.86 

430,^.83 

Balance  unexjiended  at  end  of  month . 

5,066.12 

622, 907. 2» 

In  Treasury  United  States 

486,508.26 

In  hand 

6,066.12 

36,398.97 

5,066.12 

i 

522,907.28 

Outatandin«r  lUbilities  at  end  of 
month 

2,526.84 

1 

7,669.97 

Amount  covered  by  existing  con- 
tracts at  end  of  month 

2,628.28 

98,689.13 

6,065.12 

■ 

106, 869. 10 

Balance  available  at  end  of  month  . . 

1 

1 

416, 548. 13 

1 

1 

Emergencies 

in  river  and 

harbor  works 

for  Giles  Bend, 

MiM. 

Expended  ap- 
propriations. 

Grand  total. 

Amount  expended  on  present  project  to  end  of  last 
fiscal  year 

6  $2, 263. 601. 30 

$10,381,324.72 

Balance  anexpended  at  end  of  last  fiscal  year 

204,986.26 
788.018.80 

Amount  appropriated  or  allotted  ednce  (net) 

$40,000.00 

40,000.00 

993,006.06 

Amount  expended  from  beginning  of  present  fiscal 
year  to  end  of  previous  month 

40.000.00 

461,861.11 

Amount  expended  during  the  month 

8, 286. 72 

40,000.00 

470, 097. 83 

Balance  unexpended  at  end  of  month 

522,907  23 

In  Treasury  United  States 

486, 508. 26 

In  hnnd ,--,-,_..... 



86. 398. 97 

622,907.23 

Outstanding  liabilities  at  end  of  month 

7,669.97 
98, 689. 13 

Amount  covered  by  existing  oontxacts  at  end  of 
month 

106,369  10 

Balance  available  at  end  of  month 

416,548.18 

«  Preservation  of  works,  $134,000;  dredges  and  dredging.  $2,506.99 

{>  Improving  harbors  at  Natchez  and  Vidalia,  Miss,  and  La.,  $282,252.04;  improving  liarbor  at  New 
Orleans,  La.,  $979,689.86;  improving  Atchafalaya  and  Red  rivers,  La.,  $1,001,709.40. 
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Appendix  A. 

Rei)ort  of  Commission  on  14-foot  waterway,  Grafton,  111.,  to  St.  Louis,  Mo.  (2 

lee'rRB.Ma: 

Appendix  B. 

Report  of  Assistant  Engineer  A.  T.  Morrow  on  results  of  hydrographic  survey, 
Fort  St.  Philip  to  Head  of  Passes,  1903-4  (3  plates) 41 

Appendix  C. 

Official  information  furnished  Ijy  officers  of  the  various  levee  organizations  below 
Cairo 46 

Appendix  1, 

Report  of  Capt.  Wm.  B.  Ladue,  Corps  of  Engineers,  U.  8.  Army,  secretary  Mis- 
sissippi River  Commission,  on  works  in  his  charge  (53  plates) 55 

1  A. — Laws  affecting  the  Mississippi  River  Commission,  July  1, 1904,  to  June 

30,1905 73 

1  B, — Report  of  Assistant  Engineer  W.  G.  Comber  on  survey  of  the  Atchar 

falaya  River 78 

1  C. — Report  of  Junior  Engineer  E.  L.  Harman  on  adjustment  of  precise- 
level  loop  north  of  Brainerd,  Minn 80 

1  D. — Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  discharge  obser- 

vations, etc 86 

i  E. — Report  of  Assistant  Engineer  Wm.  Gerigon  dredging  operations  below 

Cairo 128 

Appendix  £. 

Report  of  Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  IT.  8.  Army,  on  opera- 
tions in  First  and  Second  districts  (29  plates) 152 

2  v4.— Report  of  Assistant  Engineer  A.  J.  Nolty  on  channel  work,  First 

district 167 

2  B. — Report  of  Assistant  Engineer  W.  M.  Rees  on  channel  work,  Second 

district 172 

£  C— Report  of  Assistant  Engineer  A.  J.  Nolty  on  plant 180 

J?  D,  —Report  of  Junior  Engineer  D.  M.  Brock  on  levees,  Upper  St.  Francis 

and  Reelfoot  districts 186 

;?  E. — Report  of  Assistant  Engineer  M.  Gardner  on  levees.  Lower  St.  Francis, 

Upper  Yazoo  and  White  River  districts 189 

t^  F. — Report  of  Junior  Engineer  L.  L.  Griffith  on  surveys 194 

Appendix  3. 

Report  of  Capt.  Geo.  M.  Hoffman,  Corps  of  Engineers,  U.  S.  Army,  on  opera- 
tions in  Third  district  (15  plates) 197 

S  A. — Report  of  Assistant  Engmeer  Arthur  Tlider  on  bank  revetment 211 
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a  Not  printed. 
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Appendix  A. 

Beport  op  Mississippi  River  Commission,  on  14-foot  Waterway  Grafton  to  St. 

Lor  IS. 

Note. — This  report  is  not  printed  with  the  report  of  the  Mississippi  River  Commis- 
sion for  1905,  but  will  be  submitted  to  Congress  m  the  usual  wav  and  printed  in  docu- 
ment form  according  to  custom  after  review  and  report  by  tne  Board  of  Engineers 
for  Rivers  and  Harbors. 


Appendix  B. 

Report  op  Assistant  Engineer  A.  T.  Morrow,  on  Results  op  Hydrographic 
Survey,  Fort  St.  Philip  to  Head  of  Passes,  1903-4. 

St.  Louis,  Mo.,  February  7 j  1905. 

Captain:  I  have  the  honor  to  submit  the  following  re{Mjrt  on  the  comparison  of 
mrveys  of  the  Mississippi  River  between  Fort  St.  Philip  and  tiie  Head  of  tne  Passes. 

The  princijjal  surveys  used  in  these  comparisons  were  the  general  survey  by  the 
Mississippi  River  Commission  made  in  November,  1893,  and  a  special  survey  made 
by  the  Mississippi  River  Commission  in  December,  1903,  and  January,  1904.  To 
lliene  were  addeci  cross  sections  from  a  spec^ial  survey  of  about  2  miles  of  river  in  the 
ricinity  of  Cubits  Gap  made  in  Decern l>er,  1883,  by  Assistant  Engineer  C.  Donovan; 
also  channel-line  soundings  ma<le  by  the  Coast  Survey,  mostly  in  1872  ( from  Coast 
Survey  chart  194),  and  a  few  channel-line  depths  from  a  survey  made  in  1838  by 
Andrew  Talcott.  The  locations  of  the  mattress  sills  about  the  Head  of  the  Pass  were 
transferred  from  a  map  in  the  Chief  of  Engineer's  Rc^port  of  1901. 

The  results  of  the  surveys  of  1893  and  190:^-4  were  j)latted  on  a  st^ale  of  1: 10,000. 
Each  section  of  the  survey  of  1893  was  compared  with  the  nearest  corresponding 
lection  of  the  survey  of  1903-4.  When  the  positions  of  these  sections  did  not  corre- 
spond, the  position  of  the  section  for  comparison  was  assumed  to  be  between  the  two 
lines  and  the  soundings  were  projected  on  this  assumed  section,  care  being  taken  to 
project  the  soundings  near  the  banks  in  lines  parallel  to  the  adjacent  shore  line. 

These  cross  sections  were  pktteil  on  a  horizontal  scale  of  1: 10,000  and  a  vertical 
Bcale  of  1: 240,  and  have  been  compare<l  in  widths,  maximum  depths,  and  areas. 

In  the  vicinity  of  Cubits  Gap  14  sections,  from  the  survey  of  1883  above  mentioned, 
were  sinailarly  platted  and  compared. 

For  the  purpose  of  illustrating  more  clearly  the  changes  that  have  taken  place  in 
the  different  localities,  groups  of  consecutive  sections  embracing  from  three  to  ten 
sections  each  have  been  selected  and  combined  into  composite  sections. 

A  profile  has  been  made  showing  maximum  depths  on  the  several  sections.  To 
this  have  l)een  added  depths  on  channel  line  from  Coast  Survey  chart  No.  194  and 
the  maximum  depths  on  the  sounding  lines  of  1883  and  1838. 

I  have  not  attempted  to  compare  elevations  along  the  top  of  the  right  bank  of  the 
river,  for  the  reasons  that  between  Fort  Jackson  and  The  Jump  the  dirt  has  been 
largely  removed  from  the  bank  to  build  levees,  and  below  The  Jump,  in  1893,  the 
hanks"  were  so  much  covered  with  drift  from  the  great  tidal  wave  of  that  year  that 
no  very  good  top  of  bank  elevations  were  obtained.  However,  comparisons  of  ele- 
vations of  top  of  left  bank  were  made  •(surveys  of  1893  and  1903-4)  at  120  different 
points,  about  equally  distributed  between  Fort  St.  Philip  and  the  Head  of  the  Passes, 
with  the  following  results:  Fifty  points  between  Fort  St.  Philip  and  Baptiste  Collets 
Canal  show  an  average  increase  of  elevation  of  0.29  of  a  foot;  comparison  of  50  points 
between  Baptiste  Collets  Canal  and  Cubits  Gap  gives  an  increase  of  0.35  of  a  foot;  2o 
points  below  Cubits  Gap  show  an  increa^^e  of  0.75  of  a  foot;  for  the  entire  stretch  the 
120  points  show  an  average  increase  of  0.4  of  a  foot. 
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The  width  of  the  river  was  compared  on  121  crosa  sections,  showing  a  dec: 
9  feet.  Both  surveys  were  made  in  the  season  of  low  water,  but  the  stage  wa 
half  a  foot  lower  at  the  time  of  the  last  survey,  which  may  account  for  the  dif 
in  width. 

While  at  some  points  there  have  been  noticeable  changes  in  the  banks,  I 
on  the  whole,  it  is  safe  to  say  that  there  has  practically  been  no  change  in  the 
of  the  river. 

Comparing  the  maximum  depths  on  121  cross  sections  (surveys  of  1893  and  1£ 
there  has  been  a  decrease  on  tne  average  of  9.2  feet,  or  10.8  per  cent. 

Comparing  the  maximum  depths  on  the  cross  sections  of  1893  with  depths 
ured  at  the  same  points  to  the  profile  of  the  channel  line  taken  from  the 
Survey  chart,  mostly  from  surveys  of  1872,  gives  an  average  difference  of  onl. 
tenth  of  a  foot. 

In  a  like  manner,  by  comparing  average  maximum  depths  on  a  stretch  of  al 
miles,  in  the  vicinity  of  Cubits  Gap,  where  we  have  three  surveys,  we  get  the  fc 
ing  changes:  From  1883  to  1893  an  increase  of  4.1  feet,  and  from  1893  to  1 
decrease  of  7.9  feet. 

Comparing  the  areas  of  cross  sections  (survevs  of  1893  and  1903-4)  on  the  i 
stretch  of  river  from  Fort  St.  Philip  to  the  Head  of  the  Passes  we  have  a  decrei 
the  average  area  of  6.2  per  cent.  On  the  2-mile  stretch  in  the  vicinity  of  Cubits 
where  the  cross  sections  of  three  surveys  were  measured,  we  have  from  1883  to 
an  increase  in  average  area  of  4  per  cent,  and  between  1893  and  1903  a  decree 
8.6  per  cent 

The  latest  surveys  show  that  Cubits  Gap  is  rapidly  filling  up,  mostly  by  the  fa 
tion  of  bars  on  the  upper  side. 

On  account  of  lack  of  data  in  the  earlier  surveys,  only  a  few  sections  were 
pared  in  the  Passes,  sufl^cient  only  to  indicate  the  changes  that  have  taken  p 
The  few  comparisons  made  give  the  following  results: 

Pass  a  lioutre  has  filled  up  8.3  per  cent  and  has  cut  away  70  meters  on  the  : 
bank,  while  the  maximum  depths  have  changed  but  little. 

South  Pass  has  increased  in  average  maximum  depth  by  12.4  feet,  and  in  av€ 
area  of  cross  section  by  26.5  per  cent. 

Southwest  Pass  increased  m  average  maximum  depth  by  11.5  feet,  and  decn 
in  average  area  of  cross  section  by  1.1  per  cent. 

On  the  Coast  Survey  chart,  on  the  Aussissippi  River  Commission  maps,  and  oi 
plat  of  the  Donovan  survey  of  1883  the  bottom  is  given  as  sand  in  the  main  h 
the  stream  and  mud  at  points  near  shore.  The  survejr  of  1903-4  shows  mud  bo 
over  nearly  the  whole  Ded  of  the  river,  sand  appearing  at  a  few  points  only, 
Fort  St.  Philip  and  in  the  Head  of  South  Pass. 

This  change  in  the  character  of  the  bottom  and  the  large  amount  of  recent  i 
mentary  deposits  seem  to  be  the  most  important  features  brought  out  by  tl 
comparisons. 

A  search  for  the  causes  of  these  changes  leads  to  a  comparison  of  the  floods  in; 
Mississippi  and  its  tributaries  during  the  years  closely  preceding  the  times  of ' 
surveys.  i 

An  examination  of  the  hydrograph  shows  that  the  four  successive  years  ininii 
ately  preceding  the  survey  of  1893  were  years  of  high  water  on  the  lower  Missiasil 
that  during  this  same  period  there  were  comparatively  few  great  floods  on  the  ^\ 
souri  River,  and  that  a  lai^e  part  of  such  flood  waters  as  did  come  from  the  Misso 
River  reached  the  lower  Mississippi  at  times  of  high  water.  > 

During  the  four  years  immediately  preceding  the  survey  of  1903-4  there  was  al 
one  period  of  extreme  high  water  on  the  lower  Mississippi,  while  there  was  dui^ 
the  last  two  years  of  that  period  a  series  of  extensive  floods  in  the  Missouri  Bit 
from  which  the  waters  mostly  reached  the  lower  Mississippi  on  a  falling  stage  or 
comparatively  low  water. 

The  changes  in  the  Passes  are  probably  due,  in  part  at  least,  to  the  mattresH  8 
placed  acro^  the  head  of  Pass  a  Loutre  in  1900. 

Respectfully  submitted. 

A.  T.  MoRBOw, 

Asgistant  Ertgineer. : 

Capt.  Wm.  B.  Ladub, 

Corps  of  Efiffineers. 
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Comparison  of  cross-gection  elements,  Cuhiis  Gap  and  Passes. 

SURVEYS  OF  1893  AND  1908-4. 

[At  low  water.    The  low-water  plane  used  in  these  tables  is  0.4  foot  below  mean  Qulf  level.] 


Number  of  section. 

Width  of  cTOflB 
section. 

Area  of  cross 
section. 

Maximum  depth 
at  low  water. 

1893.     1 

1903-4. 

1893. 

1908-4. 

1893. 

Fed. 
65.0 
45.0 
19.0 
12.0 

1908-4. 

Cubits  G*p: 

Feet. 
8,780 
5,052 
6,348 
7,841 

Feet. 
3.494 
4,003 
4,692 
5,709 

Sq.feet. 
44,500 
49,600 
49,600 
53,400 

39,000 
32,800 
27,500 

Feet. 
69  0 

2 ." 

47  0 

3 

12.0 

4 

10  0 

TDCal 

23,021  1 
5,755, 

17,898 
4,474 

197,000 
49,250 

142,000 
85,600 

131.0 
82.8 

188  0 

Ayeiage 

34.5 

1 

3,258 
3,100  1 
3,018  1 

3,432 
3,336 
3.060 

102,100 
98,700 
99,500 

91,700 
93,500 
90,600 

66.0 
60.0 
71.0 

63  5 

2 

64.0 

3 

66  5 

Total 

Average 

9,876  1 
3.125  1 

9,818 
8,608 

300,800 
100,100 

275,800 
91,983 

197.0 
65.7 

194.0 
64.7 

Sontb  Pass: 

1 

640 
830 
810 
807 

623 
797 
830 
820 

16,400 
17,200 
13,700 
14,700 

20.300 
19,700 
19,600 
18,800 

41.4 
31.0 
31.0 
33.0 

51  5 

2     ..    .                       

46  0 

3 

44  5 

4 

•       45.0 

Total 

3,087' 
772 

3,070 
768 

62,000 
15,500 

78,400 
19.600 

136.4 
34.1 

186.0 

AvexBge 

46.5 

Southwest  Pass: 

1 

2,067 
1,778 
1,683 
1,608 

2,0U 
1,718 
1,640 
1,575 

74,600 
71,900 
71,100 
68,000 

72,000 
70,200 
72,400 
67,700 

44.0 
54.0 
60.0 
66.0 

62.0 

2 

3 

4 

68.0 
72.0 
68.0 

Tbtal 

7,136 
1,784 

6,989 
1,735 

285,600 
71,375 

282,300 
70,576 

224.0 
56.0 

270  0 

Average 

67.5 

Qmparison  of  cross-section  elements  in  the  vicinity  of  Cubiis  Oap,  La, 

SURVEYS  OF  1883,  1893,  AND  1908-4. 
[At  low  water.    The  low-water  plane  used  in  these  tables  is  0.4  foot  below  mean  Gulf  level.] 


Number  of  section. 

Width  of  cross  section. 

Area  of  cross  section. 

low  water. 

1888. 

1898. 

1903-4. 

1883. 

1893. 

1903^. 

1883. 

1893. 

1903-4. 

95 

Fed. 
8,914 
3,953 
3.968 
3,983 
4,015 
4,176 
4,232 
4.216 
4,176 
4.228 
4,272 
4.387 
4,416 
4,409 

Fed. 

8,806 

3,846 

3,808 

8,871 

3,937 

4,127 

4,183 

4,216 

4.066 

4,144 

4,144 

4,239 

4.416 

4.396 

Feet. 

8,789 

3,845 

3,845 

3,881 

3,924 

4,019 

4,068 

4,117 

4,094 

4  045 

4,085 

4,173 

4,252 

4,381 

169,700 
164.500 
167.900 
166,000 
168,200 
162,300 
161,400 
152,700 
149,900 
146,900 
152,100 
149,000 
148,000 

1d% 

183,600 
182,200 
181,600 
179.800 
168,000 
157,000 
163,100 
144,300 
142,300 
149.500 
158,400 
161,500 
162,600 

159,500 
153,300 
158,500 
152,500 
155,300 
158.000 
167.500 
152,000 
140,800 
135,000 
144,600 
143,200 
145,500 

FeeL 
66.5 
64.5 
64.5 
59.5 
69.5 
55.5 
64.6 
50.5 
49.5 
51.5 
51.5 
50.6 
49.6 
50.5 

Fed. 
73.0 
68.0 
66.0 
63.0 
64.0 
50.0 
50.0 
70.0 
67.0 
54.0 
62.0 
64.0 
64.0 
55.0 

Fed. 
63.5 

96 

60.5 

97 

58.5 

98 

99 

67.0 
54.0 

100. 

55.0 

101 

55.0 

102 

54.0 

103 

48.5 

14M 

46.5 

106 

44.0 

106 

45.0 

107 

44.5 

108 

45.0 

Total 

Average 

58,288 
4,188 

4,093 

56,468 
4,038 

2,225,600 
168,971 

2,314.100 
165,293 

2,115.400 
151,100 

778.0 
56.6 

860.0 
61.4 

781.0 
52.2 
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Comparison  of  cross-section  elements,  Fort  St,  Philip,  La. ,  to  Head  of  PasHcs,  I^<i 

SURVEYS  OF  1893  AND  1903-4. 
[At  low  water.    The  low- water  plane  used  in  these  tables  is  0.4  foot  below  mean  Gulf  le^-el 


Width  of  cross 
section. 

Area  of  crass  section. 

MaxlmuixL  di 
at  low  WAl^ 

Number  of  section. 

1893. 

1903-4. 

1893.      j    1903-4. 

1893. 

19C 

Ftet.           Feet. 

'   180*^960 

'  1777960 

Fret. 

J^ 

1 

2,310 

2,:«>9 

103.5 

2 

2,395 

2.428 

179.200 
179,400 

179,000 
173,900 

100.5 
122.6 

3 

2,205          2; -254 

4    

2,100  1        2,165 
2,028  '        2,067 
2,a«i0  ;        2,100 

181,500 
205.600 
196.800 

194,500 
201,600 
198.000 

181. 5 
161.5 
164.5 

6 -. 

6 

7 

2,119  1        2,100 
2,119  .        2,067 
2,018  i        2,018 

220,200 
224.300 
181,800 

190,100 
190, 700 
188,700 

157.5 
156. 5 
134.6 

8                     

9 

10 

2,310  1        2,205 

193,000 

180,600 

135.6 

11 

2,369          2,477 

177,400 

174,400 

188.6 

12 

2,506 

2,562 

179,400 

172,600 

129.5 

13 

2,716 

2,766 

177,700 

166,900 

118.5 

14 

2,887 
2,848 

2,887 
2.880 

177,000 
179,100 

166,100 
166,800 

105.6 
96.5 

15 

16 

2,831 

2.854 

164,400 

160,400 

93.6 

17 

2,782          2,822 

163,800 

153,700 

94.6 

18 

2,667  i        2,716 

160,400 

151,300 

95.6 

19 

2.638          2,658 

156,700 

138,100 

88.1 

20 

2,664          2,658 

152, 900 

186,100 

87.6 

21    ...  • 

2,543  1        2,625 

147,800 

146,000 

88.5 

22 

2,526  1        2,648 

141, 100 

145,500 

82.6 

28 

2,526          2,539 

140,600 

144,400 

83.6 

24 

2,592          2,579 

145.400 

141,800 

79.6 

' 

25            

2,487  1        2,585 
2,520          2,569 

148, 700 
148,400 

141.200 
140, 100 

84.6 
82.5 

26 ^ 

1 

27 

2,506          2,536 

149,400 

137,600 

86.5 

■; 

28 

2,477  ,        2,510 

144, 500 

133, 500 

86.5 

^ 

29 

2,421           2,438 

145,400 

127, 700 

86.5 

; 

30    

2,388          2,421 

146,200 

123,300 

79.5 

7 

31 

2,477  1        2,395 

141,700 

138,700 

72.5 

7 

32 

2,444          2,4«) 

141,500 

137,900 

72.5 

7 

38 

2,477          2,477 

146, 700 

155.800 

73.5 

7 

84                     

2,444  1        2,503 

131,300 

153,900 

71.6 

7 

36 

2,480  1        2,480 

133,900 

153,100 

67.5 

7 

36 - 

2,480  ;        2,480 

135,000 

158, 100 

67.5 

7 

37 

2,411  !        2,461 

139,900 

153,200 

71.5 

7 

88 

2,477          2,643 

136,200 

165,500 

64.5 

7 

89 

2,480  :        2,646 

137,500 

153,600 

71.6 

7 

40 

2,421  1        2,428 

142,400 

152,800 

66.5 

71 

41    

2, 641           2, 707 

145,800 

151.900 

64.5 

7 

42 

2,716  1        2,815 

161,900 

162,900 

75.6 

74 

43 

2,762          2,795 

156, 400 

153,000 

74.5 

71 

44 

2,756          2,789 

163,500 

158,400 

72.5 

74 

45 

2,677  ,        2,743 

156, 100 

15:i.  800 

67.5 

71 

46 

2,579  t        2,679 
2,493          2,649 

159, 100 

153,900 

77.5 

73 

47 

162,300 

150,400 

83.5 

70 

48 

2,372          2,405 

158,000 

1-10,  SOO 

82.5 

6S 

49 

2,382  1        2,421 

161,300 

141,400 

87.5 

69 

60 

2,552          2,625 

166,500 

151,400 

84.5 

68 

61 

2.569          2,658 

166,500 

148,400 

88.5 

67 

62 

2,661  1        2.674 

16-1,800 

151,000 

87.5 

67 

5a 

2,700          2,716 

172.000 

147,800 

98.0 

67 

64 

2.880  1        2,8M 

174.500 

164,700 

86.0 

67 

66    

3,154)          3,061 

179,200 

176,000 

91.0 

78, 

56 

2,887          2,887 

170,000 

155,900 

99.0 

80. 

57 

2,822  1        2,871 

163,800 

144,300 

106.0 

80. 

58 

2,733          2,756 

168.900 

144,500 

114.0 

79. 

69 

2,674  1        2,664 

149,800 

138,600 

110.0 

76. 

60 

2,690  1        2,641 

15-1, 900 

133,900 

115.0 

82. 

61 

2,674           2.697 

158. 800 

142.500 

101.0 

82L 

62 

2,6-11  1        2,730 

150.800 

146,00t) 

100.0 

81. 

63 

2.5a^  I        2,586 
2,510  ;        2,510 
2,533          2,477 
2  438          2  470 

148,800 

139, 100 

107,0 

81. 

64 

150.300 

136,400 

115.0 

82. 

65 

164,600 

139,400 

107.0 

83. 

60 

160,000 

189,600 

103.0 

83. 

67 

2,306          2,349 
2  839          2,297 

154.800 

147, 100 

97.0 

84.1 

68 

156.400 

142,600 

99.0 

81. < 

69 

2, 339          2.  anfi 

153,100 

138,700 

96.0 

80.1 

70 

2,388 
2,500 
2,615 
2,766 

2,379 
2,500 

164,200 

146. 400 

86.0 

7S..' 

71 

168,100 

153,800 

87.0 

78.  ( 

72 

2,6as 
2,740 

167. 500 

151.800 

83.0 

71.  ( 

73 

1(>8, 300 

148,800 

84.0 

G9.1 

74 

2,831 
2,936 

2.831 

2,920 

169,600 
168,900 

151,800 

83.0  1          68.0 

76 

1-17,600 

82.0  , 

66.Q 
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Comparison  of  cross-section  elements,  Ihrt  St.  Philip,  Ixt,,  to  Head  of  Passes,  La, — Cont'd. 
8UBVEY8  OF  1893  AND  190&-4-Continaed. 


Width  of  crom     !  Area  of  proNnaPftlon    '   Maximum  depth 
aA/*H/%n  Area  oi  crom  secnon.  .^  |_-_  **  j-"^ 


Number  of  section. 


section. 


76. 

77. 
78. 
79. 
80. 
81. 
82. 
83. 
W. 
85. 
8». 
87. 


90. 

91. 

92. 

93. 

94. 

96. 

96. 

97. 

96. 

99. 
100. 
101. 
102. 
103. 
KM. 
lOft. 
106. 
107. 
106. 
109. 

no. 

111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 


Feet. 
8.061 
8,068 
8,117 
3.100 
3,127 
3,127 
3,215 
3, 182 
3,176 
3,264 
3,363 
3,412 
3,484 
3,609 
3,609 
3,625  1 
8,707 
3,789  f 
3,845  1 
3,806  I 
3,845  ; 
3,898  I 
3,871 
3,937  • 
4,127 
4,183 
4,216 
4,085 
4,144  , 
4,144 
4,239 
4,416  ; 
4,396  ; 
4,534  I 
4,633 
4,797 
4,954 
5,194 
5,358 
5,453 
5.659 
5,784 
6,122 
6,358 
6,670 
7,021 


1908-4. 

Feet. 
3,012 
3,068 
3.068 
3,117 
3,136 
3,136 
3,150 
3,232 
3.264 
8,255 
3,287 
3.386 
8,419 
3,530 
8,642 
3,701 
3,747 
3,789 
3,789 
3,789 
3,845 
8,845 
3,881 
3,924 
4,019 
4,068 
4,117 
4.094 
4,045 
4,085 
4,173 
4,252 
4,331 
4,413 
4.521 
4,665 
4.839 
5,030 
5,194 
6,367 
6,551 
5,702 
6,978 
6,217 
6,535 
6,890 


1893. 


Sq./eet.. 
162,900 
164,100 
161,700 
169.700 
171.600 
167.200 
165,500 
179,500 
175, 700 
173,900 
171,500 
177.500 
184.200 
167,000 
178. 100 
177,500 
179. 400 
182, 100 
182,000 
180,200 
183,600 
182,200 
181. BOO 
179,800 
1(>8.000 
157,000 
163, 100 
144,300 
142,300 
149,500 
158,400 
161,500 
162.600 
159,700 
165,600 
166, 600 
174,800 
168,300 
177.000 
175, 100 
172.:i00 
175,300 
178, 100 
180. 100 
176.200 
1S8.800 


ToUl 383,960      382,803 

Ayerage 3,173;       3,164  I 


19,993,600 
165,236 


at  low  tide. 


1903-4. 


Sq./eet 
144,600 
139, 100  I 
144.900  I 
142,100  ! 
151,700  I 
148.000  i 
163,200  ' 
157,600  . 
158, 100 
149,200 
156,500 
158, 100 
168,400  ' 
160,200  , 
162, 700  1 
158.300 
156,700  , 
157.400 
166,000  I 
159.700  ' 
159,500  ' 
153,100  I 
158.500 
152.500 
155.300  ' 
158.000  , 
157,500 
162,000 
140.800 
135.000 
144.600 
143,200 
145,500 
144,300 
153.500 
155. 400 
163,400  I 
157.600  I 
163.300 
160.200 
166,800 
173,100 
172,200 
178,200 
178,200 
1W,200 


1898. 


f^et. 
80.0 
77.0 
73.0 
82.0 
98.0 
83.0 
73.0 
111.0 
123.0 
102.0 
108.0 
99.0 
95.0 
82.0 
92.0 
92.0 
H6.0 
79.0 
76.0 
73.0 
68.0 
66.0 
63.0 
64.0 
50.0 
50.0 
70.0 
57.0 
54.0 
62.0 
64.0 
64.0 
65.0 
51.0 
53.0 
45.0 
46.0 
44.0 
44.0 
43.0 
42.0 
41.0 
40.0 
39.0 
37.0 
37.0 


190JM. 


Feei. 
64.0 
61.0 
61.5 
78.5 
79.0 
78.0 
82.6 
84.5 
82.5 
87.0 
83.0 
82.0 
82.0 
81.0 
77.5 
72.6 
67.0 
64.0 
64.0 
63.5 
60.0 
58.6 
57.0 
54.0 
55.0 
55.0 
54.0 
48.5 
46.5 
44.0 
45.0 
44.5 
45.0 
49.0 
49.5 
.50.5 
47.5 
46.0 
43.5 
40.5 
40.5 
38.0 
37.5 
39.0 
38.0 
37.0 


18,747,000  I 
154,933 


10,264.0 
84.8 


9, 148. 5 
75.6 


Appendix  C. 
Detailed  Information  Relating  to  Levee  Building. 

[As  furnished  by  the  chief  of  engineers  of  the  St.  Francis  levee  district  of  Arkansas,  the  Yazoo-Missis- 
fdppi  Delta  levee  district,  the  Missinsippi  levee  district,  and  the  chief  State  engineer  of  Louisiana.] 

replies  received  from  the  chief  engineers  of  the  8T.  FRANCIS  LEVEE  DISTRICT  OF 
ARKANSAS,  THE  YAZOO-MISSiasiPPI  DELTA  LEVEE  DISTRICT,  THE  MISSISSIPPI  LEVEE 
DISTRICT,  AND  THE  CHIEF  STATE  ENGINEER  OF  LOUISIANA  TO  THE  FOLLOWING  LIST 
OP  INQUIRIES  REGARDING  THE   MEANS,  WORK,  BTTC.,  OF  THE  SEVERAL  LEVEE  DISTRICTS. 

1.  Official  or  legal  name  of  district. 

2.  Upper  and  lower  limit  of  district  fronting  on  the  Mississippi  River,  and  length 
of  existing  levee  line  on  same;  also  length  of  levee  lines,  if  any,  on  other  streams. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes^  aseessmentB,  or 
other  forced  contributions. 

6.  Amount  of  bonded  debt,  if  any. 
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6.  Amount  of  other  debts,  if  any,  exclnsive  of  amonnts  due  or  to  become  due  for 
levee  work  under  contract. 

7.  Rate  and  total  annual  amount  of  interest  paid  on  bonded  or  other  debt. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904^). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract. 

10.  Amount  paid  during  past  year  for  right  of  way,  legal  or  incidental  expenses, 
and  other  costs  of  administration  not  included  in  (item  8)  amount  paid  for  levee 
building  and  maintenance. 


FBOM   H.  N.  PHARR,  CHIEF  ENGINEER,  ST.  FRANCIS  LEVEE   DIOTRICT  OF  ARKANSAS. 

Memphis,  Tenn.,  April  g^y  1905. 

Q.  1.  Official  or  legal  name  of  levee  district? 

A.  1.  St.  Francis  levee  district  of  Arkansas. 

Q.  2.  Upper  and  lower  limit  of  district  fronting  on  the  Mississippi  River,  and 
length  of  existing  levee  line  on  same;  also  length  of  levee  lines,  if  any,  on  other 
streams. 

A.  2.  Missouri  State  line  and  mouth  of  St.  Francis  River;  160  miles  built;  none. 

Q.  3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes. 

A.  3.  $20,000,000. 

Q.  4.  i?otal  annual  revenue  for  levee  purposes  derived  from  taxes,  aaseasments,  or 
other  forced  contributions. 

A.  4.  1122,935.44  for  year  ending  May  1,  1904. 

Q.  5.  Amount  of  bonded  debt,  if  any. 

A.  5.  11,260,000;  6  per  cent. 

Q.  6.  Amount  of  other  debts,  if  any,  exclusive  of  amounts  due  or  to  become  due 
for  levee  work  under  contract. 

A.  6.  None. 

Q.  7.  Rate  and  total  annual  amount  of  interest  paid  on  bonded  or  other  debt 

A.  7.  6  per  cent;  $75,000. 

Q.  8.  Amount  paid  bv  district  for  levee  building  or  maintenance  during  the  past 
year  (1904-^). 

A.  8.  $291,403.22,  which  includes  $69,000  interest  paid. 

Q.  9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract. 

A.  9.  $8,000. 

Q.  10.  Amount  paid  during  past  year  for  right  of  wav,  legal  or  incidental  expenses, 
and  other  costs  of  administration  not  included  in  (Item  8)  amount  paid  for  levee 
building  and  maintenance. 

A.  10.  Everything  included  in  Item  8.     Itemized  statement  hereto  attached. 

Statement  showing  expenditures  of  St.  Francis  levee  board  of  Arkansas  for  fiscal  year 

beginning  May  i,  1904. 

Maintenance  of  levee $4,248.14 

Salary  and  per  diem 6, 385. 00 

Levee  construction 166, 266. 68 

General  expense 3, 089. 21 

Right  of  way  and  damages 16, 387. 53 

Interest,  discount,  and  commission 4, 219. 23 

Drainage 166.29 

Storage  and  supplies 269. 27 

Surveys 331.08 

CJosts 464.90 

Levee  lands 503. 46 

Engineer's  office  supplies •. 371.  22 

Salary  assistant  engineers  and  inspectors 7, 467. 57 

Freight  and  transportation 392. 65 

High-water  expenses 902. 00 

Interest  on  bonds  and  certificates 69, 000. 00 

Total  to  March  1,  1905 279,463.22 

Approximate  estimate  for  March  and  April 12, 000. 00 

Total 291,463.22 
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Approximate  eetimate  for  March  and  April  aseumes  no  emergency  expense,  mich 
as  hi^h  water,  bat  is  based  on  normal  conditions  for  running  expense  and  bills  now 
pending  payment 


FBOM  T.  G.  DAJBMBY,  CHIEF  BNOIKEEB,  YAZOO- MISSISSIPPI   DELTA   LEVEB  DlfrrRTCT. 

Clarksdale,  Miss.,  April  :e7t  1906, 
STATEMENT. 

1.  Official  or  Icjgal  name  of  levee  district. 
A.  Yazoo-Mississippi  Delta  levee  district. 

2.  IJj^per  and  lower  limit  of  district  fronting  on  the  Mississippi  River,  and  length 
of  existing  levee  line  on  same;  also  len^h  of  levee  lines,  if  an^,  on  other  streams. 

A.  North  boundary  of  the  State  of  Mississippi  for  upper  limit,  and  north  boundary 
of  Bolivar  County,  Mi£(^.,  for  lower  limit.  Present  length  of  effective  levee  lines, 
114  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes. 

A.  ABsessed  valuation  of  property  as  a  basis  of  revenue,  $26,942,368;  tdso  2,682,935 
acres  of  land. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions. 

A.  $425,866.44. 

5.  Amount  of  bonded  debt,  if  any. 
A.  $1,654,000. 

6.  Amount  of  other  debts,  if  any,  exclusive  of  amounts  due  or  to  become  due  for 
levee  work  under  contract. 

A.  None. 

7.  Rate  and  total  annual  amount  of  interest  paid  on  bonded  or  other  debt. 

A.  Six  per  cent  on  $825,000  equal  $49,500;  4  per  cent  on  $829,000  equal  $33,160; 
total,  $1,654,000,  equal  $82,660. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
\  J  yiM~o}. 

A.  $308,427.70. 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contcact. 

A.  $143,496.46. 

10.  Amount  paid  during  past  year  for  right  of  way,  legal  or  incidental  expenses 
and  other  costs  of  administration  liot  included  in  (Item  8)  amount  paid  for  levee 
building  and  maintenance. 

A.  $55,738.71. 


FBOM   C.  H.  WEST,  CHIEF  ENGINEER,  MISSISSIPPI   LEVEE  DISTRICT. 

Greenville,  Mist*.,  J^ay  i,  1906. 
In  comf>liance  with  the  request  in  letter  of  April  22,  I  have  the  honor  to  furnish 
the  folio win]^  information  relative  to  this  levee  district: 

1.  Mississippi  levee  district. 

2.  Coahoma-Bolivar  CJounty  line  (365  L)  to  a  point  in  Warren  County,  Miss.,  about 
seven  miles  back  of  Brunswick  Landing  (580  L);  length  of  controlling  levee,  189 
miles. 

3.  Assessed  valuation,  exclusive  of  railroads,  $14,334,226;  assessed  valuation  of  rail- 
roads, $3,737,042;  total,  $18,071,368. 

Note.— The  true  valuation  is  estimated  to  be  between  $50,000,000  and  $60,000,000. 

4.  $390,579.68  (collected  twelve  months  ending  April  30,  1905). 

5.  $2,150,000.       .  6     F    .      ,  ; 

6.  None. 

7.  6  per  cent  on  $700,000  and  5  per  cent  on  $1,450,000  bonds,  $114,500;  on  cer- 
tificates of  indebtedness  and  other  items,  $10,720;  total,  $125,220. 

8.  $766,879.97. 

9.  $38,148. 

10.  Rights  of  way,  $147,645.14;  collection  of  taxes,  $9,686.25;  guarding  levee, 
$4,531.21;  engineering,  inspection,  and  expenses,  $10,326.18;  officers'  salaries  and 
general  expenses,  $15,739.05;  total,  $187,927.83. 
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Remarks.— During  the  year  $1,000,000  received  from  the  sale  of  $1,000,000  forty-! 
}rear  5  per  cent  bonds.    One  hundred  and  fifty  thousand  dollars  certificates  of 
indebteaness,  due  and  payable  out  of  the  revenues  of  1904-5,  paid.     Rights  of  way 
unusually  great  on  account  of  the  Australia  and  other  new  levees.    In  addition  to 
the  above,  $5,301.69  jwud  on  Longwood  revetment. 

The  foregoing  data  is  made  up  for  the  twelve  months  ending  April  30, 1905. 


fbom  f.  m.  kerr,  chief  8tate  engineer,  louisiana. 

State  op  Louisiana, 
Office  Board  of  State  Engineers, 

New  OrleanSy  La,,  May  S,  1905. 

STATEMENT. 

Information  in  regard  to  the  levee  districts  of  the  State  of  Louisiana,  viz,  official  or 
l^al  name,  location,  valuation  of  property  taxable  or  assessable,  annual  revenue 
for  levee  purposes,  bonded  debt,  liabilities  other  than  for  levee  work,  rate  and 
amount  of  interest  paid,  expenditure  for  levee  building  or  maintenance  season 
1904-n5,  liabilities  for  levee  work  still  under  contract,  amounts  paid  for  right  of 
way,  cost  of  administration,  etc. 

[Prepared,  by  request,  for  the  Mississippi  River  Commission.] 

THE  TENSAS  BASIN  LEVEE  DISTRICT. 

1.  Official  or  legal  name  pf  district,  "Tensas  Basin  levee  district "  (acts  69  of  1886 
and  77  of  1888). 

2.  The  Tensas  Basin  levee  district  comprises  the  parishes  of  Morehouse,  West  Car- 
roll, Richland,  Franklin,  and  Catahoula,  with  those  portions  of  Ouachita  and  Cald- 
well parishes  lying  east  of  the  Ouachita  River,  and  therefore  has  no  frontage  on  the 
Mississippi  River.  The  district  is  more  exposed  to  overflow  bv  flood  waters  escaping 
from  the  Mississippi  and  Arkansas  rivers  m  Arkansas  than  from  any  other  source, 
and  its  work  has  always  been  mostly  applied  to  the  construction  and  improvement 
of  levees  in  Desha  and  Chicot  counties,  Arkansas,  as  is  contemplated  in  the  act  under 
which  the  district  was  organized. 

3.  The  total  valuation  of  propertv  taxable  or  assessable  for  levee  purposes  (1904), 
$4,107,227. 

4.  Total  revenue  for  levee  purposes  derived  from  taxes,  asaessmenta,  or  other  forced 
contributions  (1904),  $20,536.17.  (From  this  must  })e  deducted  delinquencies,  costs 
of  collection,  legal  and  incidental  expenses,  etc. )  In  addition  to  the  resources  of 
the  district,  denved  from  local  taxation,  etc. ,  a  certain  percentage  of  the  general 
engineer  fund  (1  mill  general  State  tax)  is  required  by  law  to  be  annually  set  aside  i 
and  expended  in  the  interest  of  the  district.     In  1904  this  amounted  to  $22,268.27.  !    < 

5.  Amount  of  bonded  debt  (authorized,  $150,000)  outstanding  (April,  1905), 
$78,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (1904),  none. 

7.  Rate  of  interest  mid  on  bonded  debt,  6  per  cent;  amount  of  interest  paid  on 
bonded  debt  (1904),  $5,400. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-5),  $29,465.91. 

9.  Kstimated  amount  due  or  to  l:)ecome  due  by  district  for  levee  work  now  under 
contract  (April,  1905),  nothing. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing;  amount  j)aid  for 
legal  or  incidental  expenses  and  other  costs  of  administration,  not  included  m  (Item 
8)  amount  paid  for  levee  building  and  maintenance,  $5,000. 

THE  FIFTH  LOUISIANA  LEVEE  DISTRICT.    • 

1.  Official  or  legal  name  of  district  "The  Fifth  Louisiana  levee  district'*  (act  44 
of  1886). 

2.  The  upper  and  lower  limits  of  the  district,  fronting  on  the  Mississippi  River, 
are  respectively  about  opposite  620  and  764  miles  below  Cairo.  The  total  frontage, 
however,  at  present,  due  to  cut-offs,  is  only  about  235  miles.  The  length  of  levee 
lines  on  same  is  232.2  miles;  the  length  of  levee  lines  on  other  streams  is  39  miles — 
that  is,  12.7  miles  on  the  Black  River  and  26.3  luilcp  on  the  Tensas  River. 
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3.  Total  valuation  of  property  taxable  or  aseessable  for  levee  parposee  (1904), 
$6,902,290. 

4.  Total  annual  revenue  for  levee  porpoees  derived  from  taxes,  assesements,  or 
other  forced  contributions  (1904),  $200,473.50. 

5.  Amount  of  bonded  debt,  $500,000. 

6.  Amount  of  other  debts  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract,  $237,896.94. 

7.  Bate  of  interest  pud  on  bonded  debt,  5  per  cent  per  annum;  rate  of  interest 
paid  on  other  debts,  6  per  cent  per  annum;  interest  paid,  $39,273.82. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  the  past  year, 
Januarv  1,  1904,  to  April  26,  1905,  $461,019.92.  In  addition  to  the  foregomg,  the 
8tate,  during  the  same  period,  expended  in  levee  building  in  the  district,  $144,763.39 
*mi  of  the  general  engineer  fund  (1  mill  State  tax). 

9.  Estimated  amount  due  or  to  become  due  bv  the  district  for  levee  work  now 
nnder  contract  $60,722.64;  by  the  State,  $45,000.  ' 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing — right  of  way  exacted 
by  law;  amount  paid  durm^  past  year  for  legal  and  incidental  expenses  and  other 
costs  of  administration  not  mcluded  in  (Item  8),  amount  paid  for  levee  building  and 
maintenance,  $10,480. 

THE  ATCHAFALAYA  BA8IN  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district,  ''Atchafalaya  Basin  levee  district"  (act  97  of 
1890). 

2.  Upper  and  lower  limits  of  district  fronting  on  the  Mississippi  River,  about  oppo- 
ate  757  and  886  miles  below  Cairo;  length  of  existing  levee  line  on  Mississippi 
River,  128.1  miles;  length  of  existing  levee  line  on  Atchafalaya  River,  41.9  miles, 
Hid  length  of  existing  levee  line  on  Bisiyou  Lafourche,  about  75  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes,  $16,615,037. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or  other 
loreed  contributions  (1903-4),  $264,151.42. 

5.  Amount  of  bonded  debt  (authorized  $1,000,000)  outstanding,  $850,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  b^x>me  due  for  levee 
vork  under  contract  (April,  1904),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  cent;  amount  of  interest  paid  on 
tended  or  other  debt  (1903-4),  $46,562.05. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
( 19(»-4),  $272,533.44.  In  addition  to  the  foregoing  the  State,  from  Januarv  1,  1904, 
to  May  1,  1906,  expended  in  levee  building  in  the  district  $48,749.95  out  of  the  gen- 
end  engineer  fund  (1  mill  general  State  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1906)  under  contract,  $60,000;  by  the  State,  $18,000. 

10.  Amount  paid  during  past  year  (1903-4)  for  right  of  way,  nothing — right  of  way 
exacted  by  law;  amount  paid  during  past  year  (1903-4)  for  legal  or  incidental  ex- 
penses and  other  costs  of  administration,  not  included  in  (Item  8)  amount  paid  for 
levee  building  and  maintenance,  $12,515.77. 

THE  CAT  ISLAND  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  **Cat  Island  levee  district"  (act  110  of  1894). 

2.  Upper  and  lower  limits  of  district  fronting  on  Mississippi  River,  about  774.5  and 
about  799.5  miles  below  Cairo,  respectively. 

3-10.  No  action  has  ever  been  taken  for  raising  funds  or  for  undertaking  levee 
work  in  this  district. 

THE  PONTCHARTRAIN  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  "The  Pontchartrain  levee  district"  (act  95  of 
1890). 

2.  Upper  and  lower  limits  of  district  fronting  on  the  east  or  left  bank  of  the  Missis- 
appi  River,  835  and  957  milen,  respectively,  oelow  Cairo;  length  of  existing  levee 
line  on  same,  125.6  miles;  length  of  levee  lines  on  other  streams,  none.  An  "upper 
protection  levee"  along  the  lower  boundary  limit  of  the  city  of  Baton  Rouge,  and 
extending  from  the  mam  line  of  levee  on  the  Mississippi  River  back  to  the  highlands, 
1,526  feet  in  length,  is,  however,  niaintaine<l  by  tlie  district. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$7,496,370.  F    *-   ^ 
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4.  Total  annual  revenne  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (1904),  $110,169.49. 

5.  Amount  of  bonded  debt  (authorized  11,000,000)  outstanding,  $851,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  now  under  contract,  nothing. 

7.  Rate  of  interest  paid  on  bonded  debt,  6  per  cent;  amount  of  interest  paid  on 
bonded  or  other  debt,  $51,920. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1903-4),  $96,013.06. 

In  addition  to  the  forc^ing  the  State^  from  January  1,  1904,  to  May  1,  1905. 
expended  in  levee  building  in  the  district  $22,998.75  out  of  the  general  engineer 
fund  (1  mill  general  State  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract  (April,  1905),  about  $1,700. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing— right  of  way  exacted 
by  law;  amount  psdd  diirmg  past  year  for  legal  or  incidental  expenses  and  other 
costs  of  administration  not  included  in  (Item  8)  amount  paid  for  levee  building  and 
maintenance,  not  available. 

THE  LAFOURCHE  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  "The  Lafourche  levee  district"  (acta  13  of  1892 
and  59  of  1904). 

2.  Upper  and  lower  limits  of  district  fronting  on  the  Mississippi  River,  886  and 
1,016.5  miles  below  Cairo;  length  of  existing  levee  line  on  Mississippi  River,  119.4 
miles;  length  of  existing  levee  line  on  Bayou  Lafourche,  74.1  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$11,423,739. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (January  1,  1904,  to  January  1,  1905),  $188,109.18. 

5.  Amount  of  bonded  debt,  $500,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract,  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  cent;  amount  of  interest  paid  on 
bonded  debt  (1904),  $25,000. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-5),  $114,377.53. 

In  addition  to  the  foregoing  the  State,  during  the  same  period,  expended  in  levee 
building  in  the  district,  $48,279  out  of  the  general  engineer  fund  (1  mill  general 
State  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1905)  under  contract,  nothing. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing — right  of  way  exacted 
hy  law;  amount  paid  during  past  year  for  legal  or  incidental  expenses  and  other 
costs  of  administration  not  included  in  (Item  8)  amount  paid  for  levee  building  and 
maintenance,  $3,4^. 

THE  ORLEANS  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  "The  Orleans  levee  district"  (act  95  of  1890). 

2.  The  district  Ties  partly  on  both  sides  of  the  Mississippi  River,  extending  along 
the  right  bank  from  about  965.25  to  about  979.35  miles  below  Cairo,  and  along  the 
left  bank  from  about  956.85  to  about  969.50  miles  below  Cairo.  The  length  of  the 
existing  levee  line  is  13.88  miles  and  12.62  miles,  respectively.  The  length  of  levee 
lines  on  other  streams  ( "rear  protection  levees " )  is  about  48 miles.  Tofiil  length  df 
levee  line  in  district,  about  74.5  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$161,418,964. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes  or  assessments  ( 1904 ) , 
estimated  at  about  $150,000;  no  forced  contributions.  In  addition  to  the  resounref* 
of  the  district,  derived  from  local  taxation,  etc.,  $10,000  per  annum  is  required  by 
law  to  be  transferred  from  the  general  engineer  fund  (one  mill  general  State  tax)  to 
the  credit  of  the  district. 

5.  Amount  of  bonded  debt  (authorized  $500,000)  outstanding,  $146,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (due  banks  at  a  rate  of  interest  of  4i  per  cent),  $40,000. 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  cent  per  annum;  total  amount  of 
interest-paid  on  bonded  or  other  debt  (1904),  $12,681. 
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8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-5),  $184,782.47. 

9.  Estimated  amount  due  or  to  become  due  for  levee  work  now  under  contract 
(April,  1905),  $20,000. 

10.  Amount  paid  during  past  year  for  right  of  way,  incidental  expenses,  and  other 
costs  of  administration,  $47,358. 

THE  LAKE  BORONE  BASIN  LEVEE  DISTRICT. 

1.  Offidal  or  legal  name  of  district,  "Lake  Borgne  Basin  levee  district"  (act  14  of 


2.  Upper  and  lower  limits  of  district  fronting  on  the  Mississippi  River,  969.5  and 
aboat  1,016.5  miles  below  Cairo;  length  of  existing  ]evee  line  fronting  on  Missis- 
sippi River,  48  miles;  length  of  levee  Tines  on  other  streams,  none. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
12,019,197. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (1904),  $28,565. 

5.  Amount  of  bonded  debt,  $100,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (April,  1905],  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  6  per  cent  per  annum  on  $80,000  and  5  per 
cent  per  annum  on  $^,000;  amount  of  interest  paid  on  bonded  or  other  debt  (19(^), 

8.  Amount  paid  by  levee  district  for  levee  building  or  maintenance  during  past 
year  (1904-6),  $17,400.47. 

In  addition  to  the  forgoing  the  State,  during  the  same  perio<l,  expended  in  levee 
building  in  the  district  $16,931.27  out  of  the  general  engineer  fund  (1  mill  general 
State  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1905)  under  contract,  $3,935.34. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothint?— right  of  way  exacted 
by  law;  amount  paid  for  legal  or  incidental  expenses  and  other  costs  of  administra- 
tion not  induded  in  amount  paid  for  levee  building  and  maintenance  (Item  8), 
f4,355.62. 

THE  GRAND  PRAIRIE  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  "  Grand  Prairie  levee  district "  (acts  24  of  1898, 
43ofl900,  andlOof  1902). 

2.  Upper  and  lower  limits  of  district  fronting  on  Mississippi  River,  about  1,016.5 
and  1,048.5  miles  below  Cairo;  length  of  existing  levee  line  on  Mississippi  River,  30.5 
miles;  length  of  levee  lines  on  other  streams,  none. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
1194,755. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (1904),  $6,()97. 

5.  Amount  of  bonded  debt,  $30,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (April,  1905),  none. 

7.  Rate  of  interest  paid  on  bonaed  debt,  6  per  cent.  Amount  of  interest  paid  on 
bonded  or  other  debt  (1904),  $1,800. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-5),  $9,986.95. 

In  addition  to  the  foregoing  the  State,  during  the  same  period,  expended  for  levee 
boilding  in  the  district  $17,4u). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1905)  under  contract,  nothing. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing— right  of  way  exacted 
by  law;  amount  paid  for  legal  of  incidental  expenses  and  other  costs  of  administra- 
tion, not  included  in  amount  paid  for  levee  building  and  maintenance  (Item  8), 
12,062.42. 

THE  PLAQUEMINES  PARISH  EAST  BANK  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  "  Plaquemines  Parish  East  Hank  levee  district** 
(acts  7  of  1902  and  11  of  1904). 

2.  The  aims  and  purposes  of  this  district  are  to  raise  funds  for  and  to  construct  and 
Doaintain  leveee  in  said  district-along  the  coast  of  the  Gulf  of  Mexico,  for  the  purpose 
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of  protecting  the  lands  thereof  ht>m  overflow  or  inundation  from  the  wains  of  the 
(viilf  of  Mexico,  and  therefore  has  no  front  on  the  Miseiaeippi  River.  Length  of  pro- 
p(«ed  levee  line  fronting  the  Gulf  of  Mexico,  about  33  miles. 

3.  Total  valuation  of  property  taxable  or  aesesRable  for  levee  porpoees  (1904), 
$279,400. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  aaBeaBm^ts^  or 
other  forced  contributions  (190*),  $9,009.95. 

5.  Amount  of  bonded  debt,  $135,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (April,  1905),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  cent;  amount  of  interest  pau«l  on 
Iwnded  or  other  debts  (1904),  $6,750. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  daring  past  year 
(1904-^),  $28,899.70. 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract  (April,  1905),  $117,600. 

10.  Amotmt  paid  during  past  year  for  right  of  way,  nothing — right  of  wav  exacted 
by  law;  amount  paid  for  legal  or  incidental  expenses  and  other  costs  of  aaniinistra- 
tion,  not  included  in  amount  paid  for  levee  building  and  maintenance  (item  8), 
$1,233.99. 

THE  BCRAS  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  "The  Buras  levee  district**  (act  18  of  18M). 

2.  Upper  and  lower  limits  of  district  fronting  on  the  Mississippi  River,  about 
1,016.5  and  1,049.5  miles  l>elow  Cairo,  respectively;  length  of  existing  levee  line  on 
Mississippi  River,  33.7  miles;  length  of  levee  lines  on  other  streams,  none. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$490,018. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  aasesaments,  or 
other  forced  contributions  (1904),  $8,515.09. 

5.  Amount  of  bonded  debt,  $35,000.  • 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract,  none. 

7.  Rate  of  interest  paid  by  district  on  bonded  debt,  6  percent  per  annum;  amount 
of  interest  paid  on  bonded  or  other  debt  (1904 ),  $2,100. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-n5),  $14,262.44  (of  which  $10,754.42  wasexpended  in  revetment).  In  addition 
to  the  foregoing  the  State  of  Louisiana  expended  during  the  same  period  for  levee 
building  in  the  district,  $14,050.96. 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1906)  under  contract,  nothing. 

10.  Amount  paid  during  the  past  year  for  right  of  way,  nothing — right  of  way 
exacted  by  law;  amount  paid  for  legal  or  incidental  expenses  and  other  costs  of 
administration,  not  included  in  amount  paid  for  levee  building  and  maintenance,  not 
available. 

THE  CADDO  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district,  "Caddo  levee  district  of  Louisiana"  (act  74  of 
1892  and  act  160  of  1900). 

2.  The  district  fronts  on  Red  River,  the  upper  and  lower  limits  bein^,  respectively, 
about  118.75  and  about  244  miles  below  Fulton,  Ark.;  the  length  of  nver  front  is  at 

f)re8ent  about  106  miles;  the  district  has  an  '*  upper"  and  a  **  lower"  levee  system, 
ying,  respectively,  above  and  below  the  highlands  at  Shreveport.  The  length  of 
existing  levee  lines  in  the  **  upi)er  levee  system  "  is  about  45  miles,  and  in  the  **  lower 
levee  system"  about  35  miles;  length  of  levee  line  on  other  streams,  9  miles  (all  on 
Bayou  Pierre),  not  regarded  as  constituting  part  of  main  public  system  since  tin-  ; 
closure  of  Bayou  Pierre  and  Tones  Bayou,  the  latter  formerly  feeding  same  some  !•"> 
miles  below  its  head. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904). 
$1,189,100. 

4.  Total  revenue  for  levee  purposes  derive<l  from  taxes,  assessment,  or  other  force<l 
contributions  (1904),  $30,000. 

5.  Amount  of  bonded  debt,  $;WO,000. 

6.  Amount  of  other  debts,  none. 
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7.  Rate  of  interest  paid  on  bonded  debt,  6  per  cent  per  annum  on  $200,000  and  5 
{.•ercent  per  annum  on  $100,000;  total  amount  of  interest  paid  on  lH»n(led  debt  (1904), 
$17,000. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance*  during  pant  vear 
(19W-0),  $35,386.55. 

In  addition  to  the  foregoing,  the  State,  during  the  same  period,  expended  in  levee 
building  in  the  district  $22,226.77  out  of  the  general  engineer  fund  (1  mill  general 
State  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract  (April,  1905),  about  $4,500;  by  the  State,  $7,500. 

10.  Amount  paid  during  the  past  year  for  right  of  way,  nothing — right  of  way 
exacted  bylaw;  legal  or  incidental  ex]iens»es  and  other  costs  of  administration  not 
included  in  (item  8)  amount  paid  for  levee  building  and  maintenance,  not  available. 

THE  BOSSIER  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district,  "The  Bossier  levee  district  of  Louisiana'' 
(act  89  of  1892). 

2.  The  Bossier  levee  district  fronts  on  Red  River,  and  its  upper  and  lower  limits 
on  said  stream  are,  respectively,  162  and  242.75  miles  below  Fulton,  Ark.  (United 
States  charts  of  Re<l  River);  length  of  existing  levee  line  on  Red  River,  57.1  milen; 
length  of  levee  lines  on  other  streams,  none. 

3.  Totod  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
11,507,124. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
<ither  forced  c^ontributions  (1904),  about  $28,000. 

5.  Amount  of  bonded  debt,  authorized,  $300,000;  outstanding,  $250,000. 

0.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract  (April,  1905),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  6  per  cent  per  annum  on  $200,000  and  5 
percent  per  annum  on  $50,000;  amount  of  interest  paid  on  bonded  or  other  debt, 
about  $12,500. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  vear 
(1904-5),  about  $30,000. 

In  addition  to  the  forgoing,  the  State,  during  the  same  period,  expended  for  levee 
Ijoilding  in  the  district  i24,M0.96  out  of  the  general  engineer  funa  (1  mill  general 
Sutetax), 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract  (April,  1906),  nothing;  by  the  State,  $8,500. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing— right  of  wav  exact<^l 
by  law;  amount  pvaid  forl^al  or  incidental  expenses  and  other  costs  of  adminiHtra- 
lion  not  included  in  amount  paid  for  levee  building  and  maintenance  (item  8),  not 
available. 

THE  RED  RIVER,  ATCHAFALAYA,  AND  BAYOU  BOfiUF  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district,  '*The  Red  River,  Atchafalaya,  and  Havou 
Bijeuf  levee  district"  (acts  79  of  1890  and  46  of  1892). 

2.  The  district  lies  })artly  on  both  sides  of  Red  River  and  on  the  west  side  of  the 


Atchafalaya  River.  It  is  further  affected  by  floods  backing  up  several  interior 
streams;  principally  Bayou  Rapides,  Bayou  dea  Glaizes,  and  Bayou  Courtableau. 
Natural  features  necessarily  divide  the  district  into  an  "upper"  and  a  *'  lower  "  levee 


eystem.  The  line  of  public  levee  in  the  upper  levee  system  extends  continuously 
from  the  highlands  on  the  south  bank  of  Bayou  Rapides,  about  1.5  miles  above  the 
moothof  the  bayou,  down  the  bayou  to  its  junction  with  Red  River  at  Alexandria 
about  1.5  miles;  thence  down  the  west  or  right  bank  of  Red  River  to  the  Avoyelles 
Prairies  at  Davids  Ferry,  about  35.5  miles  in  length.  The  line  of  public  levee  in  the 
"lower .levee  system"  extends  continuously  along  the  right  bank  of  Bayou  des 
Glaizes  from  the  "junction,"  about  9  miles  above  Moreauville,  down  the  bayou  to 
its  junction  with  the  Atchafalaya  River  at  Simmsport,  about  48  miles,  and  thence 
along  the  west  or  right  bank  of  the  Atchafalaya  River  to  a  point  about  6  miles  below 
Melville,  a  length  of  about  32  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
14,573,175. 

4.  Total  annual  revenue  for  levee  purposes  <lerive<l  from  taxes,  a-sHessments,  or 
other  forced  contributions  (1904),  $60,000. 
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5.  Amount  of  bonde<l  debt,  $600,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  under  contract,  none. 

7.  Kate  of  interest  on  bonded  debt,  5  per  cent  per  annum;  total  amount  of  inter- 
est paid  on  l)onded  or  other  debts  (1904),  $25,000. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year, 
$134,563.56. 

In  addition  to  the  foregoing,  the  State,  during  the  same  period,  expended  in  levee 
l)uilding  in  the  district  $24,677.50  out  of  the  general  engineer  fund  (1  mill  general 
State  tax). 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
under  contract,  $60,000;  by  the  State,  $8,000. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing — right  of  way  exacted 
by  law;  amount  {)aid  for  legal  or  incidental  expenses  and  other  costs  of  adminisini' 
tion  not  included  in  amount  paid  for  levee  building  and  maintenance,  $3,500. 

THE  RED  RIVER  AND  BAYOU  DE8  GLAIZE8  LEVEE  AND  DRAINAGE  DISTRICT. 

1.  Official  or  legal  name  of  district  "  Red  River  and  Bayou  des  Glaizes  levee  and 
<lrainage  district"  (act  109  of  1904). 

2.  The  Red  River  and  Ba}[ou  des  Glaizes  levee  and  drainage  district  fronts  on  Red 
River  and  the  Atchafalaya  River.  Operations  have  only  commenced  this  season,  and 
therefore  no  completed  line  of  levee  vet  exists.  The  length  of  the  proi>osed.  line  of 
levee  may  ultimately  be  about  as  follows:  On  Red  River,  about  70  miles;  on  the 
Atchafalava  River,  about  5  miles,  and  on  Bayou  des  Glaizes,  about  50  miles. 

3.  Total  valuation  of  property  taxable  or  assessable  for  levee  purposes  (1904), 
$247,665. 

4.  Total  annual  revenue  for  levee  purposes  derived  from  taxes,  assessments,  or 
other  forced  contributions  (1904),  about  $20,000. 

5.  Amount  of  bonded  debt,  $300,000. 

6.  Amount  of  other  debts,  exclusive  of  amounts  due  or  to  become  due  for  levee 
work  now  under  contract  (April,  1905),  none. 

7.  Rate  of  interest  paid  on  bonded  debt,  5  per  cent  per  annum;  amount  of  interest 
paid  on  bonded  or  other  debt  (1904),  none  ^et  due. 

8.  Amount  paid  by  district  for  levee  building  or  maintenance  during  past  year 
(1904-6),  nothmg  yet  earned. 

9.  Estimated  amount  due  or  to  become  due  by  the  district  for  levee  work  now 
(April,  1905)  under  contract,  $300,000. 

10.  Amount  paid  during  past  year  for  right  of  way,  nothing— right  of  wav  exacted 
by  law;  amount  paid  for  legal  or  incidental  expenses  and  other  costs  of  aaministra- 
tion,  not  included  in  amount  paid  for  levee  building  and  maintenance  (item  8),  not 
available. 

THE  COURTABLEAU  LEVEE  DISTRICT. 

1.  Official  or  legal  name  of  district  **The  Courtableau  levee  district"  (act  166  of 
1902). 

2.  The  Courtableau  levee  district  fronts  on  Bayou  Courtableau  and  the  Atcha&ilaya 
River. 

3-10.  No  action  has  yet  been  taken  by  this  district  to  raise  funds,  nor  to  undertake 
any  levee  work. 

THE  MERMENTAC  LEVEE  DISTRICT.  * 

1.  Official  or  legal  name  of  district  "Mermentau  levee  district"  (act  79  of  1904). 

2.  The  aim  and  purpose  of  the  Mermentau  levee  district  is  to  raise  funds  for  and 
to  undertake  work  to  protect  the  lands  of  the  district  "from  overflow  or  inflow  of 
fresh  or  salt  water."  No  action  has  yet  been  taken  by  the  district  to  further  its 
objects. 

The  foregoing  statement  has  been  compiled  partly  from  the  records  of  the  board 
of  State  Engineers,  and  of  the  auditor  of  public  accounts  of  the  State  of  Louisiana, 
and  from  statements  requested  from  and  furnished  by  the  levee  districts. 
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Appendix  1. 

Ua-oBT  or  Capt.  \Vm.  B.  Ladue,  Cobps  op  £nuineek»,  Sbcrktaky  Mjhhibsifpi  Rivek 

Commission. 

Mississippi  River  Commission, 

Office  of  the  Secretary, 
St.  Lou'iH,  Mo.f  May  SI,  1905. 

Colunbl:  I  have  the  honor  to  submit  the  following  report  of  operations  under  this 
MiStt*  for  the  year  ending  May  31,  1906: 

Tlie  work  in  charge  of  the  secretary  of  the  Mississippi  River  Commission  is  carrie<l 
on  ander  allotments  made  by  tlie  Commission  from  appropriations  for  improving  the 
Mii!i9t^ppi  River  between  the  Head  of  the  Passes  and  the  mouth  of  the  Ohio  River, 
under  allotment  for  fiscal  year  fi  om  permanent  appropriation  provided  by  section  9  of 
the  river  and  harbor  act  of  June  13,  1902,  for  gauging  the  waters  of  the  Mississippi 
River  audita  tributaries;  and  under  appropriation  in  river  and  harbor  act  of  June 
13, 19Q2,  for  surveys  and  examinations  trom  mouth  of  Illinois  River  to  St.  Louis  to 
determine  the  feasibility  of  navigable  water wa^r  14  feet  in  depth. 

The  allotments  from  the  first-named  ai>t)ropriation  are  as  follows: 

(i)  Mum.^ippi  River  Commmion. — Available  for  salaries,  clerical,  office,  traveling, 
and  miecellaneous  expenses  of  the  Mississippi  River  Commission. 

(i*)  Surreifgj  gauges j  and  o^aervationn. — Available  for  survey  of  the  Mississippi  River 
between  the  Head  of  the  Passes  and  its  headwaters,  for  the'establishment  and  main- 
tenaiice  of  gauges,  for  special  surveys  and  examinations,  and  for  the  collection  and 
reduction  of  physical  data  pertaining  to  the  Mississippi  River. 

(S)  Dredgen  and  dredging. — Availaole  for  the  construction,  operation,  and  main- 
tatanoe  of  dredging  plant  for  the  Mississippi  River  from  Head  of  the  Passes  to  the 
mouth  of  the  Ohio  River. 

The  allotment  from  the  permanent  appropriation  for  gauging  is  available  for  pay- 
ing gau^se  observers  and  other  expenses  incident  to  maintaming  gauges  at  specified 
ph(«8  on  the  Mississippi  River  and  its  tributaries. 

The  appropriation  for  survey  from  mouth  of  Illinois  River  to  St.  Louis  in  connec- 
tiUD  with  deep  waterway  survey  from  Lockport,  III.,  to  St.  Louis,  Mo.,  is  available 
for  surveys,  borings,  discbai^  measurements,  and  reduction  and  platting  of  same. 

MISSISSIPPI  RI^R  COMMISBION. 

The  Mississippi  River  Commission  held  three  sessions  during  the  year,  as  follows: 

Ninety-second  session,  June  27-29,  1904,  at  St.  Louis,  Mo. 

Ninetv-third  and  ninety-fourth  sessions  on  board  the  U.  S.  S.  Mississippi,  St.  Louis, 
Mo.,  to  New  Orleans,  La.,  November  10-19,  1904,  and  April  5-13, 1905,  respectively. 

Piant  and  outfit. — The  steamer  Mississippi  has  been  in  service  with  the  Commission 
on  its  inspection  trips,  and  during;  the  balance  of  the  time  has  been  laid  up  at  West 
Memphis,  Ark.,  where  various  minor  repairs  have  been  made. 

SURVEYS,    GAUGES,    AND  OBSERVATIONS. 

Survtyofthe  Mississippi  River, — This  survey,  which  is  authorized  by  the  law  cre- 
fltinff  the  Mississippi  River  Commission,  to  extend  from  Head  of  the  Passes  to  the 
heaa waters  of  the  nver,  has  been  made  with  the  view  of  obtaining  accurate  data  for 
topographical  and  hydrographical  maps  for  use  in  study  of  the  nver  in  connection 
with  planning  improvements.  The  most  approved  methods  have  mainly  l)een  used 
in  this  work. 

The  field  work  comprises  secondary  triangulation,  precise  levels,  topography,  and 
hydrography.  The  instructions  to  field  parties  for  this  work  will  be  foimd  in  the 
report  of  the  Chief  of  Engineers  for  1891,  pages  3474-3485;  the  instructions  for  pre- 
cise levelmg,  as  revised,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
1889,  pages  3469-3474. 

A  sQmmary  of  the  surveys  to  1896  is  printed  in  the  Report  of  the  Chief  of  Engineers 
for  1896,  pages  3574-3576;  the  progress  of  the  work  since  will  be  found  in  succeeding 
Mjnoal  reports.  The  condition  of  the  work  at  the  beginning  of  the  present  fiscal  year 
▼ill  be  found  in  the  Supplement  to  the  Report  of  the  Chief  of  Engineers  for  1904, 
P«43. 

The  seoondary  triangulation  now  covers  the  entire  river  from  Head  of  the  Passes 
U>  the  headwaters  at  Lake  Itasca  (1,275  miles  above  Cairo),  a  distance  by  river  of 
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about  2,347  miles.  The  triangulation  follows  the  river  to  Aitkin,  Minn.  (1,086  «). 
From  Brainerd,  Mimi.,  about  55  miles  below  Aitkin,  it  is' carried  directly  across 
country  to  Lake  Itasca  and  thence  down  the  river  to  Lake  Bemidji.  From  i^ake 
Bemidji  a  base  line  whose  length  and  azimuth  are  accurately  determined  ha.^  Ix^en 
carried  along  the  railroad  to  Grand  Rapids,  thence  down  the  State  road  to  Aitkin, 
thus  forming  a  loop.  This  base  line  forms  the  basis  of  the  topography  and  liydrog- 
raphy  which  have  been  completed  from  the  mouth  of  the  nver  to  ita  headwaters, 
including  the  Itasca  State  Park.  The  precise  levels  also  cover  the  entire  river  and 
generally  follow  the  same  lines  as  the  triangulation,  but  extend  down  to  the  end  of 
the  jetties  at  the  mouth  of  South  Pass. 

The  lines  of  precise  levels  on  the  lower  river  were  rerun  in  1899  as  far  north  as 
Fort  Adams,  Miss.,  and  an  account  of  the  results  is  printed  in  the  Report  of  the  Chief 
of  Engineers  for  1900,  page  4559.  The  extension  of  this  releveling  northward  until 
the  disappearance  of  tne  discrepancy  found  to  exist  between  the  earlier  and  later 
lines  is  contemplated. 

Low-water  survey,  Cairo  to  mouth  Arkansas  River. — This  survey  was  undertaken  in 
compliance  with  resolution  of  the  Mississippi  River  Commission,  June  26,  1902,  to 
determine  the  present  shore  line  and  to  furnish  other  data  for  a  new  edition  of  inch- 
to-mile  maps  for  this  stretch  of  the  river,  the  first  edition  made  from  surveys  of 
twenty  years  ago  having  been  in  jmrt  exhausted.  The  field  work  of  this  survey  was 
carried  in  1902  from  Cairo,  111.,  to  Corona  Landing,  Mo.  (203),  and  was  completed  in 
1904  to  Arkansas  River  (402).    The  field  notes  are  now  being  reduced  and  platted. 

WORK  DONE  DURING  THE  YEAR. 

General  survey. — At  the  time  of  my  last  annual  report  a  party,  under  charge  of 
Assistant  Engineer  W.  G.  Comber,  was  in  the  field  extending  the  topography  and 
hydrography  from  Pok^ama  dam,  where  the  field  work  of  1903  was  closeii,  toward 
a  junction  with  the  field  work  of  19i30,  which  extended  about  25  miles  down  the  river 
from  Itasca  Park.  The  field  work  was  completed  about  July  20,  and  about  3J  miles 
of  shore  line  in  the  vicinity  of  the  park,  omitted  in  1900  on  account  of  high  water, 
was  also  filled  in.  The  party  was  then  disbanded  and  the  outfit  shipj^ed  to  St.  Louis 
and  Memphis.  The  character  of  the  survev  work  in  Minnesota  has  been  fully 
described  in  previous  annual  reports  (1900,  p.* 4558;  1901,  p.  42;  1902,  p.  33;  1903,  p. 
61;  1904,  p.  43).  The  field  cost  of  the  work  of  1904  was  $19,325.14.  The  party  was 
in  the  field  seven  months,  and  carried  ordinary  levels,  topography,  shore  line,  and 
soundings  over  about  150  miles  of  river  and  several  large  lakes.  Owing  to  the 
employment  of  the  force  upon  other  work  since  their  return  from  the  field,  the  work 
of  reducing  the  notes  has  not  yet  begun. 

Low- water  survey ,  Cairo  to  mouth  Arkansas  River. — The  river  having  fallen  to  a  suit- 
able stage,  two  parties  were  put  in  the  field  early  in  September.  One  party,  under 
Assistant  Engineer  W.  G,  Comber,  with  the  small  steamer  Mars  and  the  quarter  boat 
Illinois^  began  work  September  1,  at  Corona  Landing,  Tenn.  (203),  and  joined  the 
work  of  the  second  party  2  miles  above  the  moutb  of  the  St.  Francis  River  (298)  on 
October  27.  The  second  party,  under  Assistant  Engineer  A.  T.  Morrow,  with  the 
steamer  Patrol^  began  w^ork  September  12,  about  2  mues  above  the  mouth  of  the  St. 
Francis  River,  and  completed  its  work  one-quarter  mile  below  the  mouth  of  the 
Arkansas  River,  November  7.  The  methods  followed  in  the  field  work  were  essen- 
tially as  described  in  the  Annual  Report  for  1903,  pages  61  and  97,  except  that, 
owing  to  the  difficulty  of  finding  a  sufficient  number  of  the  old  permanent  marks, 
Mr.  Morrow's  party  carried  a  svstem  of  tertiary  triangulation  over  the  portion  of  the 
river  covered  by  it.  The  total  field  cost  of  the  work  of  both  parties  for  the  season 
was  $11,074.91.  About  200  miles  of  river  were  covered,  making  the  average  cost  per 
mile  $55.37.    The  function  of  the  field  notes  of  the  work  is  now  in  progress. 

Hydrographic  resurvey  from  Forts  Jackson  and  St.  Philip  to  Head  of  Passes. — The  field 
work  of  this  survey  was  completed  January  18,  1904,  as  stated  in  my  last  annual 
report  (1904,  p.  43)'.  After  the  notes  had  been  reduced  and  platted  a  careful  com- 
parison between  the  results  of  this  snr\'ey  and  those  of  the  surveys  of  1893  and  1883 
was  made  by  Mr.  Morrow.  This  comparison  seems  to  show  a  slight  but  general 
decrease  in  maximum  depth  over  the  greater  part  of  this  stretch.  The  data  have 
been  forwarded  to  the  Coast  and  Geodetic  Survey  member  of  the  Commission  for 
further  study. 

Survey  of  the  Atehafalaya  River  from,  Barbre  Landing  to  the  junction  of  the  Little 
Atchafaiaya  and  upper  Grand  rivers. — This  survey  was  ordered  by  the  Commission  at 
its  ninety-third  session,  November  18,  1904.    The  field  party,  under  Assistant  Engi- 


a  Miles  above  Cairo. 
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Deer  W.  G.  Comber,  on  the  steamer  Patrcl,  left  West  Memphis  December  3  and 
b^an  work  at  Barbre  Landing  December  9.  The  survey  comprised  a  duplicated 
^eel  tape  and  azimuth  line  over  the  entire  stretch,  checked  by  frequent  observations 
on  Polaris,  a  duplicated  line  of  precise  levels,  ordinary  levels,  slope,  hydrogrliphy, 
and  topography  on  each  bank  as  far  back  as  the  controlling  levee  lines  and  generally 
beyond  them.  Discharge  measurements  were  also  made  at  Neita,  La.,  at  a  stage  of 
3.4  to  5.7  on  the  Melville  Weather  Bureau  gauge,  usin^  rod  floats  and  double  floats. 
The  work  was  completed  January  28  and  the  party  disbanded,  the  tape-line  party 
Ijeing  retained  to  make  tape  and  azimuth- connection  between  Barbre  Landing  and 
the  system  of  permanent  marks  on  the  main  river.  This  work  was  done  January  31 
and  {"ebruary  1,  and  the  party  returned  to  West  Memphis,  arriving  there  February 
27,  after  experiencing  much  delay  because  of  heavy  floating  ice.  Upon  the  return 
of  the  menibers  of  the  permanent  force  to  the  office  the  reduction  of  the  notes  was 
at  once  began  and  is  still  in  prepress. 

The  tot3  coet  of  the  field  work  was  $9,604.12.  The  distance  covered  was  69  miles, 
making  the  aven^  coet  per  mile  1139.19.  The  long  distance  from  Memphis  and 
St  Louis  to  the  field  and  the  delays  experienced  on  the  return  trip  were  prominent 
fKtors  in  the  cost 

For  further  details  as  to  methods  and  results  attention  is  invite<l  to  the  report  of 
Mr.  W.  G.  Comber,  Appendix  1  B. 

Pkmt  and  otUfit. — ^The  floating  plant  now  consists  practically  of  the  steamer  Patrol 
and  Quarter  boat  lUinoiSj  with  some  small  boats  and  skiffs.  This  plant,  when  not 
in  field  service,  has  been  cared  for  at  West  Memphis.  In  June,  1904,  the  Patrol  was 
sent  to  Padueah,  Ky.,  where  extensive  repairs  to  her  hull  were  made  and  a  new 
wheel  built,  under  emergency  contract  wnth  Mr.  Ed.  J.  Howard,  of  Jefferson vi He, 
Ind.,  at  a  total  cost  of  $8,486.50.  While  she  was  on  the  ways  new  steel  cylinder 
beams  were  installed,  and  minor  repairs  made  by  h  ired  labor.  The  boat  was  launched 
September  1,  and  returned  under  her  own  steam  to  West  Memphis,  where  she  went 
at  once  into  service  with  the  low- water  survey. 

Reduction  andplaUing  of  field  notes. — Upon  the  retluction  of  the  field  notes  of  the 
base  line  and  precise  levels  between  Aitkin  and  Grand  Rapids,  season  of  1902,  the 
loop  formed  by  the  lines  from  Brainerd  to  Itasca,  thence  to  Bemidji,  thence  to 
Grand  Rapids,  thence  to  Aitkin  and  Brainerd,  was  adjusted.  The  geodetic  posi- 
tions of  points  between  Bemidji  and  (rrand  Rapids,  as  published  in  the  report  for 
1901,  pages  65  and  66  (Table  No.  3),  require  some  correction  on  account  of  their 
adjustment.  The  corrected  vAlues  are  given  in  Table  No.  1,  and  the  positions  of  a 
few  points  in  the  vicinity  of  Aitkin,  not  previouslv  published,  are  given  in  Table  No. 
2.  The  elevations  of  precise  bench  marks  north  of  Brainerd,  as  published  in  the 
report  for  1901,  pages 72  to  111  (Tables  Nos.  Sand  6),  and  report  for  1899, pages  3456- 
3468  (Table  No.  5),  also  require  correction  in  consequence  of  the  adjustment  of  the 

rise  level  loop.  The  corrected  elevations  above  Cairo  datum  are  given  in  Table 
3. 

For  a  discussion  of  the  adjustment  of  the  precise  level  loop  attention  is  invited  to 
the  report  of  Junior  Engineer  E.  L.  Harman,  Appendix  1  C. 

The  platting  of  the  field  notes  of  the  topography  and  hydrography  of  the  season 
of  1903,  between  Aitkin,  Minn.,  and  Poke^ma  dam,  was  continued  as  other  and 
more  pressing  work  permitted.    About  18  miles  of  this  work  yet  remain  to  be  platted. 

The  platting  of  the  field  notes  of  the  low-water  survey  from  Cairo  to  Corona  land- 
ing, season  of  1902,  was  completed. 

rrogresfl  has  been  made  in  the  reduction  of  the  field  notes  of  the  low- water  survey, 
season  of  1904,  and  the  Atchafalaya  River  survey. 

Mapping. — Detail  charts  Nos.  225  to  232,  inclusive,  above  Minneapolis,  Minn., 
scale  1:5,000,  were  completed.  Progress  was  made  on  charts  Nos.  233  to  238  of  the 
8aine  series.    Ohtfft  No.  238  extends  this  series  to  about  50  miles  above  Aitkin,  Minn. 

Map  No.  136,  inch-to-the-mile  series,  was  completed  and  progress  made  on  Nos.  137 
to  141.    Map  No.  141  extends  the  series  to  about  34  miles  above  Little  Falls,  Minn. 

IhUished  maps  and  charts. — Detail  charts  Nos.  219  to  225,  inclusive,  were  published 
to  a  scale  of  1:10,000.  This  extends  this  series  from  Minneapolis,  Minn.,  to  about 
IJ  miles  below  Brainerd,  Minn.  (l,039o). 

Map  136,  inch-to-the-mile  series,  was  published,  extending  the  series  to  the  upper 
limits  of  the  city  of  Minneapolis,  Minn.  (894 «). 

The  cost  of  these  publications  Tvas  $981.27. 

A  list  of  the  maps  and  charts  published  by  the  Commission,  together  with  the 
relations  relative  to  their  free  issue  to  certain  persons,  may  be  found  on  page  35 
of  the  Supplement  to  the  Annual  Report  of  the  Chief  of  Engineers  for  1902. 

fl  Miles  above  Cairo. 
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Gauges. — The  permanent  gauges,  the  high- water  gauges,  and  the  tide  gauges  have 
been  maintained  during  the  year.  The  permanent  gauges  have  been  twice  inspected 
during  the  year,  as  prescribed  by  the  CJommission,  gauges  and  bulletins  being  repaired 
and  l()£t  in  good  order.  Special  inspections  were  made  of  gauges  at  St  Louis,  Cape 
Girardeau,  Cairo,  Cottonwood  Point  (122),  and  Mhoon  Landinc  (276 J. 

There  are  are  38  permanent  gauees,  comprising  17  established  by  the  Commission 
and  21  received  by  transfer  from  the  United  States  En^neer  Office  at  Vicksburg  in 
1901.  They  are  aistributed  as  follows:  25  on  the  Mississippi  River  from  St.  Louis, 
Mo.,  to  Fort  Jackson,  La.;  1  on  AtchafaUya  River;  1  each  on  Arkansas,  Cumber- 
land, Tennessee,  and  St.  Francis  rivers;  3  on  the  Red  River;  3  (including  Cairo)  on  the 
Ohio  River;  2  on  the  White  River.  The  gauge  on  the  Atchafalaya  at  Barbre  Land- 
ing, La.,  is  under  charae  of  the  fourth  district  officer.  The  gauges  established  by 
the  Mississippi  River  Commission  are  maintaine<i  bv  allotments  from  the  appropria- 
tion for  "Improving  Mississippi  River  from  Head  of  Passes  to  the  Mouth  of  the  Ohio 
River;"  the  others,  by  allotments  from  the  permanent  appropriation  for  **  Gauging 
the  Waters  of  the  Mississippi  River  and  its  Principal  Tributaries,"  established  by 
acts  of  August  11,  1888,  and  June  13,  1902.  A  description  of  these  gauges  is  printed 
in  Supplement  to  Report  of  the  Chief  of  Engineers  for  1902,  pages  52  to  59. 

The  highest  and  lowest  reading  on  the  permanent  gauges  during  1904  are  given  in 
Table  No.  4,  with  the  previous  highest  and  lowest  for  comparison.  The  highest  and 
lowest  readings  for  each  year  since  1898,  and  for  earlier  years  in  cases  of  stations  not 
heretofore  published,  are  given  in  Table  No.  5.  A  hydrograph,  showing  the  daily 
stages  of  the  main  river  from  Cairo  to  Fort  Jackson  from  June  1,  1904,  to  May  31, 
1905,  is  given  on  plate  1. 

During  the  year  new  inchned  gauges  of  timber  with  iron  strip  for  graduations  were 
constructed  at  Cape  Girardeau,  Mo.,  and  Nashville,  Tenn.,  and  the  gauge  at  Memphis 
was  extended  to  the  2-foot  mark.  The  graduations  and  figures  were  marked  in  the 
steel  of  the  Cairo  and  Memphis  gauges.  The  gauge  at  Cairo  was  protected  by  riprap 
where  threatened  by  scour. 

New  bulletins  were  erected  at  New  Madrid,  Mo.,  Cottonwood  Point,  Mo.,  Fulton, 
Tenn.,  mouth  of  White  River,  Ark.,  Lake  Providence,  La.,  Natchez,  Miss.,  and 
Carrollton,  La. 

The  gauge  at  Aitkin,  Minn.,  maintained  by  the  Commission  in  connection  with  the 
survey  of  the  upper  Mississippi,  was  discontinued  June  30,  1904. 

High-water  gauges. — The  high- water  gauges  are  185  in  number,  distributed  on  the 
Mississippi  River  from  Cairo  to  the  Head  of  the  Passes,  about  5  miles  apart.    These 

Sauges  are  read  at  times  of  highest  water  only,  and  supplement  the  regular  gauges  in 
etermining  the  high- water  slope  of  the  river.  They  were  inspected  and  put  in  order 
previous  to  the  high  water  this  spring,  but  as  only  a  very  moderate  stage  was  reached 
no  readings  on  these  ^uges  were  taken. 

Tide  gauges. — The  tide  gauges  at  Biloxi,  Miss.,  and  East  Bay,  La.,  have  been  main- 
tained in  good  order  and  continuous  records  for  the  year  secured.  The  gauge  house 
and  walk  at  East  Bay  were  rebuilt  during  the  year,  and  the  staff  gauges  at  both 
stations  were  connected  with  their  bench  marks  by  precise  levels  in  February,  1905. 
The  precise-level  party  also  reran  the  line  from  Head  of  the  Passes  to  Port  Eads. 

Discharge  ohservalimis. — The  resolution  of  the  Mississippi  River  Commission  ^v- 
eming  the  measurement  of  the  high  and  low  water  discharges  of  the  Mississippi  River 
and  its  tributaries  may  be  found  on  page  36  of  the  Supplement  to  Report  of  the  Chief 
of  Enjrineers  for  1902. 

During  June,  1904,  the  prescribed  stage  for  dischai^  measurements  on  the  Arkan- 
sas River  was  reached  at  Little  Rock,  Ark.,  and  an  excellent  series  of  measurements 
was  made  by  a  party  under  charge  of  Mr.  E.  E.  Whitehead,  using  a  chartered  steamer. 
Thirteen  sets  of  discharges  were  secured,  covering  the  highest  stage  reacheii,  29.4 
feet.  The  discharge  sta^  at  this  point  was  again  reached  in  July,  1904,  and  ten  dis- 
charges, covering  the  highest  stage,  26.5  feet,  were  measured  by  a  party  under 
chaiige  of  Junior  Engineer  E.  L.  Harman,  a  chartered  steamer  being  again  used. 

In  December  the  prescribed  stage  for  low- water  discharge  measurements  was 
reached  at  Columbus,  Ky.,  and  at  Carrollton,  La.  Eleven  sets  of  dischai^  measure- 
ments were  made  at  Carrollton,  by  a  party  under  Junior  Engineer  Geo.  H.  Wol- 
brecht,  on  the  steamer  Mars.  At  Columbus  the  discharge  stage  lasted  but  three 
davs,  December  24  to  26,  and  the  party  which  was  sent  to  that  point,  having  been 
delayed  by  stormy  weather  and  high  winds,  failed  to  arrive  until  after  the  river  had 
risen  several  feet.    The  observations  were  therefore  not  made. 

The  discharge  of  the  Atchafalaya  River  was  measured  in  December  near  Neita, 
La.,  in  connection  with  the  survey  of  the  Atchafalaya  River. 

All  meters  were  carefully  rated'  in  the  settling  basin  of  the  St.  Louis  waterworks 
during  the  summer  of  1904.  Each  meter  was  again  rated  after  being  used  for  dis- 
charge work. 
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The  resolts  of  all  dischaige  meaBurements  and  meter  ratings  made  during  the  year 
ire  pabiished  in  Tables  Nos.  6  and  7. 

For  additional  details  of  gaoge  inspections  and  dischaiKe  work,  attention  is  invited 
10  report  of  Assistant  Engineer  Kivas  Tolly,  Appendix  1  D. 

DRBDOBB  AMD  DREDGING. 

Projed.^On  the  20th  of  Jane,  1896,  the  Mississippi  River  Commission  adopted  a 
(troject  for  obtaining  and  maintaining,  by  means  of  dredges,  a  channel  in  the  Miss- 
ufipDi  River  below  Cairo,  with  a  width  of  250  feet  and  a  depth  of  at  least  9  feet  through- 
•«at  tlie  year,  except  when  the  river  is  closed  by  ice.  This  project  provided  for  the 
o»straction  and  operation  of  seven  hydraulic  dredges  by  the  :30th  of  June,  1900,  and 
iur  the  provisional  construction  of  two  others  if  found  necessary. 

The  building  of  this  plant  has  formed  a  very  important  part  of  the  work  of  this 
office,  and  has  involved  the  preparation  of  plans  and  specifications  for  the  dredges 
themselves,  for  the  necessary  large  and  small  tenders,  pile  sinkers,  and  other  plant. 
Since  the  beginning  of  the  construction  of  this  dredging  plant  many  changes  have 
taken  place  in  the  method  pursued  to  procure  the  most  efficient  and  best  designed 
dredges. 

The  first  dredge  was  built  after  plans  prepared  by  the  drednng  committee,  and 
was  in  the  natare  of  an  experiment  While  many  cnanges  in  mis  boat  were  after- 
wards found  necessary,  it  yet  demonstrated  beyond  a  doubt  the  efficiency  of  such 
hjdraulic  dredges  for  the  purpose  for  which  it  was  designed. 

The  next  step  was  to  denne,  in  general  terms,  the  conditions  which  the  dredges 
most  fulfill,  leaving  to  the  builders  the  details  of  the  design.  Following  this  course 
three  dredges  were  built  Experience  was  constantly  gained  until  a  point  was 
reached  where  it  was  possible  to  outline,  with  greater  accuracy,  nearly  all  the  details 
of  oonstmction.  Under  such  specifications  two  more  dredges  were  built  Under 
still  more  rigidly  drawn  specifications,  another,  the  seventh,  a  self-propelling 
dredge,  was  placed  under  contract  in  1898.  This  dredge  was  completed  and  deliv- 
ered to  the  United  States  in  August,  1900.  The  eighth  and  ninth  aredges,  also  self- 
propelling,  were  placed  under  contract  in  June,  1899,  and  were  complete  and  deliv- 
ered to  the  United  States  in  July,  1901.  In  June,  1902,  the  Alpha  having  become 
nnserviceable,  the  construction  of  a  tenth  dredge,  to  be  self-propelling,  was  decided 
upon.  Specifications  for  this  dredge,  which  wiliembody  all  features  that  experience 
hiB  shown  to  be  desirable,  were  published  in  Appendix  1  £  to  mv  last  annual  report. 
Bids  for  its  construction  were  opened  June  25,  1904,  but  all  bids  were  rejected  and 
the  work  read  vertised.  Bids  were  again  opened  July  25,  and  again  all  bids  were 
i^ected.  Some  changes  in  the  spedncations  having  been  made,  to  provide  for  oer- 
tain  improvements  in  design,  the  work  was  advertised  the  third  time.  Bids  were 
opened  March  17,  1905,  and  award  was  made  to  the  Springfield  Boiler  and  Manu- 
factnrinp  Company  for  the  dredge  and  pipe  line,  complete.  Contract  was  entered 
into  under  date  of  April  21,  and  me  contractors  have  begun  the  work  of  assembling 
the  necessary  materials. 

CONSTRUCTION,  ALTERATION,  AND   REPAIRS  TO   PLANT. 

During  the  year  the  usual  larpe  amount  of  repair  work  has  been  required  to  keep 
Reflect  in  condition  for  service,  and  to  repair  the  wear  due  to  the  season's  use. 
Various  alterations  shown  by  experience  to  be  desirable  havealso  been  made.  Some 
of  the  more  importcmt  of  these  repairs  and  alterations  are  mentioned  in  the  following 
paragraphs. 

The  after  main  decks  of  the  dredges  Oammay  Delta,  Epgilon,  and  Zda  were 
extended  about  10  feet  bv  an  overhang  at  the  stem,  thus  affording  a  considerable 
space  in  rear  of  the  deck  house  for  the  installation  of  the  blacksmith  shop  and 
fo^?e.  This  enables  these  dredges  to  dispense  with  the  plunder  barge  which  for- 
merly carried  the  blacksmith  shop  and  was  an  essential  part  of  each  nonpropelling 
'Iredge  unit  The  gain  in  handinees  and  convenience  is  considerable.  The  work  of 
shrouding  the  runner  of  the  main  pump  of  the  Zeta,  which  was  in  progress  at  the 
<iate  of  my  last  annual  report,  was  completed,  and  the  same  work  is  now  under  way 
on  the  Delta,  All  the  main-pump  runners  are  now,  or  soon  will  be,  of  the  shrouded 
^,  except  those  of  the  Beta  ana  the  Gammas  and  it  is  proposed  to  alter  the  runners 
of  the  Beta  to  this  type  next  season.  Experience  has  shown  the  shrouded  runner  to 
POflsesB  marked  advantages  over  the  open  runner.  Not  only  is  the  efiiciency  some- 
what higher  when  both  types  are  in  equally  good  condition,  but,  what  is  even  more 
important,  the  eflSciency  is  maintained  much  better  in  the  shrouded  type,  as  the 
clearance  does  not  increase  so  rapidly  with  use,  the  wear  on  the  runner  and  pump 
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casing  is  lees,  and  can  be  more  easily  taken  up.  A  new  runner  has  been  purchased 
for  the  lotQy  to  replace  the  one  worn-out  dunng  the  past  season  by  dredging  in  the 
hard  gravel  at  Presidents  Island.  The  Zeta^s  runner  also  suffered  severely  from  the 
same  caust?,  but  it  is  expected  to  last  another  year. 

Examination  of  limited  areas  of  the  skin  plating  of  the  dredges  and  tenders  below 
the  water  line  having  shown  the  presence  of  considerable  pitting  and  corrosion,  it 
was  deemed  best  to  dock  one  or  more  units  of  the  plant  for  a  complete  examination, 
cleaning,  and  repainting  of  the  hulls.  The  engineer  officer  at  Louisville,  Ky.,  hav- 
ing authorized  the  use  of  the  docks  at  the  locks  of  the  Louisville  and  Portland  Canal 
for  this  purpose,  the  dredge  Ddla  and  tender  Sachem  were  sent  to  that  point  in  June, 
1 904.  Both  boats  were  found  to  be  badly  pitted  below  the  water  line,  the  pitting  being 
general  and  quite  uniform  on  sides  andoottom.  The  deeper  pits  were  from  three 
thirty-seconds  to  one-eighth  inch  deep.  Both  hulls  were  sand  blasted  and  paint-ed 
two  coats  of  good  red  lead  and  oil.  The  condition  of  the  hulls  of  the  Deltu  and 
the  Sacfiem  having  shown  the  necessity  of  checking  corrosion  of  the  hull  plating  of 
the  boats,  the  dredge  Gama  and  tender  Wynoka  were  sent  to  Louisville  in  July  for 
the  same  treatment.  They  were  found  to  be  in  about  the  same  condition  as  the 
Delta  and  Sachem,  The  dredge  Epgilon  and  tender  Nokomis  were  sent  to  Louisville 
about  the  end  of  April,  1905,  for  similar  treatment,  but  coal  tar,  applied  hot,  will  be 
used  instead  of  red  lead.  The  experience  of  this  office  is  that  red  lead  does  not  form 
a  durable  protective  coating  on  steel  hulls  in  the  Mississippi  River,  while  coal  tar 
seems  to  give  much  better  satisfaction  for  the  purpose.  The  experience  of  the 
fourth  district  office  is  understood  to  be  similar.  The  pitting  of  these  boats  has 
raised  the  question  of  the  relative  durability  of  steel  and  iron  for  hull  plating,  and 
iron  has  been  prescribed  for  the  new  dredge  B.  M,  Ilarrod,  in  the  belief  that  pitting 
will  be  less.  The  pontons  of  the  fleet  were  also  found  to  be  in  bad  condition  from 
the  same  cause.  By  the  use  of  the  new  sectional  docks,  those  of  the  loUi,  Kappa, 
Henrtf  Flad,  EpsHoriy  and  half  of  the  Zeta^s  have  been  taken  out,  sand  blasted,  and 

Sainted  with  coal  tar,  and  the  remainder  will  receive  similar  treatment  at  an  early 
ate. 

The  suction  head  of  the  dredge  Beta^  which  was  lengthened  in  1904  to  adapt  the 
boat  to  service  in  South  Pass,  has  been  shortened  to  a  length  suitable  for  dredging  to 
a  depth  of  20  feet.  The  question  as  to  the  appropriation  chargeable  with  the 
expenses  of  this  work  having  been  submitted  to  the  Comptroller,  decision  was 
rendered  that  payment  should  be  made  from  the  appropriation  for  *^  Maintenance 
of  South  Pass  Channel,  Mississippi  River,'*  1904  (E.  D.  file  No.  28955/216). 

The  suction  and  discharge  pipes  in  the  holds  of  the  various  dredges  are  b^inning 
to  show  considerable  wear.  During  the  season  holes  appeared  in  the  suction  pipe  of 
the  Delta^  and  the  discharge  pip3  of  the  Iota.  These,  as  well  as  other  weak  places, 
have  been  patched,  and  the  aischarge  pipe  of  the  Iota  has  been  turned  over  to  bring 
a  (comparatively  unworn  surface  to  the  bottom,  where  the  greater  wear  occurs.  The 
other  dredges  needed  no  repairs  of  this  nature  this  year. 

The  feed-water  heater  removed  last  year  from  the  Wipioka  has  been  installed  on 
the  dredge  Gamma.  A  gain  in  economy  of  operation  is  expected  to  result.  The 
feed- water  heaters  of  the  Epsilon  and  Zeta  are  to  be  replaced  with  new  ones  of  better 
design,  and  it  is  proposed  to  install  jet  condensers  at  the  same  time,  these  two  dredges 
l)eing  the  only  ones  not  equipped  with  condensers.  The  gain  in  economy  to  be 
expected  from  the  new  installation  was  pointed  out  by  Assistant  Engineer  F.  B.  Maltby 
in  his  report  on  Tests  of  Dredges,  printed  as  Appendix  1  F  to  my  report  for  1903. 
(Report  of  Chief  of  Engineers,  1903,  p.  139). 

The  hull  of  the  steamer  Mbmetonka  was  rebuilt  during  the  summer  of  1904,  at 
Paducah,  Ky.,  under  contract  with  Mr.  Ed.  J.  Howard,  at  a  total  cost  of  $16,593.68. 
Other  repairs  were  made  at  the  same  time  by  hired  labor.  The  steamer  was  launche<i 
August  29,  1904,  and  returned  to  West  Memphis  under  her  own  steam. 

The  new  machine  and  blacksmith  shop  w^as  put  in  operation  during  the  year.  It 
now  contains  a  30-inch  lathe,  a  5-foot  radial  drill,  a  36-by-30  inch  planer,  a  combine*! 
punch  and  shears  of  sufficient  power  to  punch  a  five-eighths-inch  hole  in  five-eighths - 
inch  iron  plate,  a  6-inch  duplex  pipe-cutting  machine,  two  small  lathes,  a  500-pound 
steam  hammer,  two  forages,  and  a  crane  for  handling  heavy  work.  The  carpenter 
shop  is  eouipped  with  a  band  saw  and  a  small  wood  lathe.  All  the  tools  are  run  by 
sharting  from  an  engine  located  in  the  machine  shop.  The  entire  plant  has  proven 
very  successful,  enabling  a  large  amount  and  variety  of  work  to  be  done  more  quickly, 
more  conveniently,  and  more  cheaply  than  before  its  installation.  Two  barges  and 
six  sectional  docks  have  been  built.  The  barges  take  the  place  of  old  ones  worn  out 
and  condemned.  The  sectional  docks  have  proven  extremely  useful  in  taking  out 
pontons,  pile  sinkers,  the  small  tenders,  and  tne  quarter  lx)at  i///HOj>,  for  repaii-s  and 
painting.     They  are  of  sufficient  size  to  take  out  the  Search  or  the  Patrol^  if  necessary. 


Digitized  by 


Google 


MISSISSIPPI    RIVER   COMMISSION. 


61 


For  additional  details  of  repairs  during  the  year,  attention  ia  invited  to  rt»port  of 
AflBstant  Engineer  \Vm.  Gerif?,  Appendix  1  E. 

DREDGING    OPERATIONS    ON    THE   LOWER    MI88IB8IPPI    RIVER    BETWEEN    CAIRO,    ILL.,    AND 

HEAD  OF  THE   PA8SBH. 

A  statement  of  the  general  principles  which  have  governed  the  conduct  of  dreilg- 
hig  operations  may  be  found  in  the  Report  of  the  Cnief  of  Engineers,  V.  S.  Army, 
fc>r  1898,  pages  3166-3169,  and  in  the  Report  of  the  Chief  of  Engineers,  U.  S.  Army, 
hw  1900,  page  4564. 

During  the  low-water  season  of  1904  seven  dretiget",  the  Beta,  the  Delta,  the  Eptti- 
Im,  the  Zeta,  the  lota,  the  Kappa,  and  the  Henry  Find,  were  in  commission.  The 
Gamma  was  sent  to  Louisville,  Xy. ,  in  July  to  be  docke<l,  cleaned,  and  painted.  She 
was  caught  by  low  water  in  the  Ohio  and  was  detained  at  Louisville  until  the  end  of 
December,  and  was  therefore  not  available  during  the  dredging  season.  The  Beta, 
though  in  commission  from  al)out  September  28  to  October  12,  was  not  sent  into  the 
fieM,  so  that  only  six  dredges  were  actually  operated  during  the  season. 

Hie  dredges  were  assigned  to  different  stretches  of  the  river.  Three  survey  par- 
ties were  kept  in  the  field,  and  surveys  were  made  of  all  bars  where  trouble  was 
utidpated.  Frequent  surveys  were  made  of  those  bars  where  dredging  was  done, 
to  observe  the  effect  of  the  dredging.  These  suri^eys  8er>'ed  to  determine  the  areas 
of  shoal  \i-ater  and  to  enable  the  location  of  the  channels  to  be  intelligently  made. 
Frequent  inspections  were  made  of  that  part  of  the  river  where  shoals  are  known 
to  exist,  and  all  crossings  sounded.  The  greatest  fKissible  publicity  was  given  to 
imormation  obtained,  and  alt  channels  were  located  by  easily  distinguishable  iuarkf«. 

The  river  conditions  during  the  low-water  season  are  shown  on  the  annual  hydro- 
graph,  plate  1.  The  limits  of  the  principal  fluctuations  at  Cairo  and  Memphis 
between  August  1  and  December  31  are  given  in  the  following  table: 

<:airo. 


Date. 

Reading. 

Date. 

Reading. 

Augastl 

16.5 

10.8 
13.75 
7.35 
12.87 

,  Oct<»ber24 

6.83 

AagTi8tl8 

.  November  4  . . 

9.46 

AapKt26...    . 

December  25 

3  1 

September  19.. 

1  December  81 . . 

13.15 

Octobers 

MEMPHIS. 



Aupistl 

12.5 

OctolKjr  27 

3.0 

Aa?ust20 

6.1 
8.0 
3.85 
7.2 

1  November  7 

5.0 

Aopirt28 

December  25  . 
December  31 . . 

.65 

8eptember2l      

8.76 

Octobers 

1 

Aa  compared  with  the  seasons  of  1902  and  1903,  medium  low  stages  this  year  were 
njcorded  earlier,  and  lasted  much  longer.  The  river  was  below  a  10-fo6t  stage  at 
Cairo  from  September  3  to  21,  and  from  October  9  to  December  30,  and  below  a 
15-foot  stage  from  August  3  to  January  15.  In  1902  stages  of  10  feet  or  less  prevailed 
only  from  September  19  to  28  and  on  November  7,  8,  and  9,  and  the  river  was  above 
15  feet  except  from  September  12  to  October  2,  and  from  October  31  to  November 
2&,  while  in  1903  a  fc»tage  of  10  feet  or  less  lasted  only  from  December  5  to  26,  15  feet 
being  first  reached  on  November  4.  In  1901,  however,  the  stages  were  lower  than 
m  1904  from  the  end  of  September  to  December  7,  falling  below  10  feet  from  October 
2  to  December  14.  Stages  of  5  feet  or  less  were  recorded  from  October  28  to  Decem- 
ber 7  in  1901,  from  December  16  to  22  in  1903,  from  December  19  to  28  in  1904,  and 
Jiot  at  all  in  1902.  The  number  of  hours  of  actual  dredging,  however,  was  twice 
^nat  for  1903,  and  30  per  cent  greater  than  in  any  previous  year  in  the  history  of  the 
pbint,  being  4,278  hours,  the  niaxinmni  previously  ret^orded  being  3,259  hours  in  1899. 

Dredging  was  required  this  seascm  at  seventeen  localities  between  Nolans  (76)  and 
Andersons  (359).  As  the  river  fell,  in  the  latter  j)art  of  August,  the  six  available 
jredges  were  made  ready  for  the  field,  and  a  considerable  amount  of  drcdging  was 
^e  between  Point  Pleasant  (82)  and  Presidents  Island  (233)  during  the  decline  in 
September.     The  required  work  was  completed  by  the  latter  part  of  September,  and 
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all  the  dredges  went  to  the  bank  during  the  passage  of  a  small  rise  which  crested  at 
Cairo  on  October  3.  For  the  first  ten  days  in  October  practically  no  work  was  done, 
but  as  the  river  once  more  declined,  most  of  the  bars  already  dredged  required 
redredging,  while  several  new  shoals  claimed  attention.  By  November  10  the  chan- 
nel was  once  more  in  satisfactory  condition,  and  after  that  date  but  a  small  amount  of 
work  was  required  at  three  or  four  localities  until  the  low  water  in  the  latter  part  of 
December,  wnen  the  five  dredges  still  in  the  field  were  all  employed.  Throughout  the 
season  channels  with  least  depths  of  9  feet  and  over  were  maintained  througnall  bars 
except  at  Presidents  Island,  where  on  several  occasions  depths  of  8  and  8^  feet  were 
found*  The  material  of  which  this  bar  is  composed  is  a  very  compact  gravel, 
extremely  difficult  to  move  with  a  hydraulic  dredge.  Progress  was  very  slow,  and  ' 
the  wear  on  the  pump  and  pipes  severe,  culminating  in  the  complete  breakdown  of 
the  lola^i  main  pump  on  December  28.  Insufficient  depths  were  found  here  Sep- 
tember 17  to  22,  October  25  and  26,  November  28  to  December  13,  and  December  24 
to  .26,  at  stages  of  about  4,  3,  3  to  1.8,  and  0.8  to  0.65,  respectively,  on  the  Memphis 
gauge. 

DISCUSSION  OF  RESULTS. 

The  results  obtained  at  each  bar  where  dredging  was  done  are  briefly  discoased 
below.  Plates  2  to  53  illustrate  these  results  at  the  more  important  localities.  The 
first  plate  of  each  series  shows  the  total  area  afterwards  dredged,  but  each  subsequent 
plate  of  the  series  shows  onl v  the  area  dredged  prior  to  that  survey. 

Nolans  Cromng  ( 76) .  No  plate.— Dredging  was  not  required  here  until  the  low  water 
of  December,  when  the  Delia  was  operateid  TOtween  the  24th  and  the  30th.  The  mate- 
rial moved  was  sand  and  gravel.  The  least  depth  found  during  the  season  was  9  feet-, 
about  December  22. 

Point  Pletwant  reach  (82-83).  Plates  2-6. — As  in  former  years  a  considerable  amount 
of  dredging  was  required  in  this  locality.  No  work  was  needed  in  the  upper  portion 
of  the  reach,  the  onl  v  troublesome  crossing  being  that  from  Darnells  Towhead  to  Linda 
Landing.  Plate  2  shows  the  condition  of  this  crossing  in  the  latter  part  of  August, 
before  any  work  was  done.  The  channel  passed  over  two  distinct  reefe,  one  near  the 
upper,  the  other  near  the  lower  end  of  the  crossing.  The  first  dredging  was  done  bv 
the  Delttty  Auffust  27  to  September  3,  and  September  5  to  7,  a  cut  being  made  through 
the  upper  reef.  Plate  3  snows  the  result  of  this  work.  A  good,  well-defined  channel 
with  a  depth  of  13J  feet  was  formed.  The  dredge  was  then  moved  to  the  lower  reef, 
where  dredgins  was  done  September  10  to  14.  This  work  resulted  in  a  clearly-defined 
channel  of  14  feet  depth,  as  shown  on  plate  4.  This  plate  also  shows  Bome  shoaling 
in  the  cut  through  tne  upper  reef,  though  the  depth  was  still  not  less  than  11  feet 
During  the  rise  in  the  latter  part  of  September  some  filling  occurred  in  both  cuts,  but 
no  dredging  was  required  until  Octooer  10,  when  the  Deita  was  put  to  work  in  the 
upper  reef,  where  she  worked  until  the  25th.  She  was  then  dropped  down  to  the 
lower  reef,  where  she  produced  a  good,  wide,  deep  channel  in  two  days.  Plate  5 
shows  conditions  near  the  end  of  October.  There  was  then  13)  feet  of  water  over  the 
crossing,  and  the  channels  were  well  defined.  No  further  work  was  required  at  ttiis 
locality  during  the  season,  not  less  than  11  feet  being  found  at  any  time.  The  chan- 
nels maintained  themselves  excellentlv,  and  even  improved,  as  shown  by  plate  6, 
from  survey  of  December  15  and  16.  The  material  moved  at  this  bar  was  sand,  gravel, 
mud,  and  blue  clay. 

Joe  Ecklea  bar  (92).  Plates  7-8. — At  the  beginning  of  the  season  the  channel  went 
down  to  the  left  of  a  middle  bar,  as  shown  on  plate  7.  The  current,  however,  mani- 
fested a  strong  tendency  to  break  through  to  the  right  bank  above  the  bar,  some 
evidence  of  this  tendency  being  shown  by  the  plate.  When  dredging  was  required, 
therefore,  this  upper  line  was  selected,  and  the  Delta  dredged  here  from  September 
19  to  28.  The  results  of  the  work  are  shown  by  plate  8.  About  October  20  the 
Henry  Flad  dredged  two  days  here,  extending  the  Delta* s  cut  upstream,  but  no 
further  work  was  required  during  the  season.  The  choice  of  the  upper  channel  was 
justified  in  a  marked  manner  by  the  subsequent  history  of  this  crossing.  The 
dredged  channel  continued  to  improve,  and  remained  in  good  condition  till  the  end 
of  the  season,  the  minimum  deptns  found  being  10)  and  11  feet,  while  the  old  chan- 
nel became  impassable.    The  material  moved  was  sand,  gravel,  blue  mud,  and  drift 

Redfool  Crossing  (100).  Plates  9-10. — At  the  bqirinningof  the  season  the  channel 
here  followed  the  left  bank  all  the  way  down  the  bend  from  near  Reelfoot  Landing. 
Early  in  August,  however,  as  the  river  fell,  this  channel  became  very  narrow  and 
hard  to  run  about  a  mile  below  the  landing,  and  complaint  was  made  bv  steamboat 
interests.  An  examination  of  the  locality  disclosed  a  channel  leaving  the  left  bank 
above  Reelfoot  and  crossing  over  to  Island  14,  returning  to  the  left  bank  at  Burnley s 
(100).    There  was  not  less  than  11  feet  In  this  channel  at  this  time.    The  Henry  Flad 
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dredeed  here  September  1  to  8,  cutting  through  a  reef  whicli  croj^sed  the  channel  off 
Bumleys  Landing,  and  producing  a  13J-foot  channel.  One  week  later,  as  shown  on 
plate  9,  there  was  barely  10  feet  through  this  cut,  and  a  new  channel,  wide  and  deep, 
was  opening  over  a  mile  below.  At  the  head  of  the  channel  there  was  a  bar,  through 
which  a  cut  was  made  by  the  Henry  Flad  September  20  to  October  1.  Operations 
were  suspended  on  Octolier  1  because  of  arising  river,  and  were  resumed  on  the  13th, 
the  work  being  finished  on  the  15th.  The  results  of  the  work  are  shown  on  plate 
10.  which  also  shows  the  further  deterioration  of  the  channel  first  dredged.  The 
new  channel  maintained  itself  well,  but  was  difficult  to  run,  especially  at  night, 
because  of  the  absence  of  anv  well-defined  marks  that  could  be  used  as  ^ides.  A 
new  opening  through  the  reef,  higher  up  and  nearer  the  shore,  was  accordingly  made 
by  the  Henry  -FTod  November  1  to  3.  No  further  trouble  was  experienced  at  this 
locality  during  the  season,  a  least  depth  of  10  feet  being  found  during  the  lowest 
water.  The  material  moved  consistea  of  sand,  gravel,  blue  mud,  and  some  logs  and 
drift. 

Fboi  of  Island  16  Oromng  (120).  Plates  11-12.— At  the  beginning  of  the  season  the 
channel  here  crossed  the  reef  well  toward  its  upper  end,  but  as  the  season  advanced 
a  marked  tendency  to  cut  through  the  reef  lower  down  developed.    This  is  seen  on 

Elate  11,  which  shows  conditions  just  before  dredging.  The  Henry  Flad  dredged 
ere  September  11  to  15,  producing  a  good  12}-foot  channel,  which  rapidly  improved 
and  remained  in  excellent  condition  throughout  the  season.  The  conditions  after 
dredging  are  shown  by  plate  12.  An  examination  of  these  two  plates  ma}^  suggest 
the  question  whether  the  channel  would  not  have  opened  iti<elf  had  no  dredging  CK^n 
done.  Such  an  action^  however,  would  be  unusual,  and  it  seems  more  proMible  that 
the  development  of  this  channel  should  be  credited  to  the  training  effect  on  the  cur- 
rent produced  by  a  well-marked  and  well-located  dredged  cut.  The  materials  moved 
at  this  bar  were  sand,  gravel,  and  blue  mud. 

Fool  of  Island  SI  Crosgma  (133).  Plates  13-18.— This  crossing,  formerly  called  Miss 
Hickman's  Crossing,  has  been  dredged  each  year  since  1898,  and  shoal  water  here 
was  therefore  anticipated  this  season.  Up  to  about  September  10,  however,  the 
channel  remained  in  good  condition.  Plate  13  shows  tne  crossing  on  that  date. 
The  reef  is  seen  to  be  quite  wide,  with  a  divided  channel,  the  lower  fork  of  which 
was  selected  for  improvement.  Plate  14,  ten  days  later,  shows  the  results  of  dredg- 
ing by  the  Kappa,  September  11  to  15.  The  river  had  fallen  1}  feet  in  the  interval, 
but  the  9-foot  contour  at  low  water  runs  through  tfie  cut,  which  is  well  defined. 
One  month  later,  after  a  5-foot  rise  had  passed,  conditions  were  practically  unchanged, 
though  the  channel  had  become  more  crooked  and  showed  some  shoaling  at  the  lower 
end,  as  shown  by  plate  15.  From  October  24  to  28  the  He:nry  Flad  was  engaged  in 
widening  and  straightening  the  channel.  This  was  successfully  accomplished,  and 
the  channel  maintamed  itself  well  during  the  long,  gradual  decline  that  set  in  about 
November  5.  Plate  16  shows  conditions  on  November  19,  twenty-two  days  after 
this  dredging  was  completed.  Three  weeks  later  conditions  were  as  shown  in  plate 
17,  the  river  having  fallen  2J  feet  in  the  interval.  The  dredged  channel  was  still  in 
good  condition,  but  shoal  spots  were  developing  above  the  cut  and  beyond  its  fun- 
nelling effect  and  the  consequent  scour.  Plate  18  shows  an  extension  of  this  shoal 
area  above  the  cut  after  a  further  fall  of  0.7  foot,  but  a  9-foot  channel  of  ample  width 
still  exists.  The  river  subsequently  declined  nearly  a  foot  at  this  point,  but  this 
decline  was  accompanied  by  scour  in  the  cut  and  above,  and  a  depth  of  not  less  than 
9  feet  was  maintained.  The  Henry  Flad  was  ordered  to  the  crossing  on  the  23d,  at 
the  time  of  the  lowest  water,  but  though  she  reached  the  locality  on  the  24th,  she  was 
delayed  by  high  winds,  and  dredging  was  not  begun  till  the  28th.  Dredging  was 
continued  until  the  morning  of  the  Slst,  when  operations  were  suspended,  owing  to 
a  rapidlv  rising  river.    The  material  moved  at  this  bar  was  sand  and  gravel. 

New  Haxen  (162).  No  plate. — At  the  beginning  of  the  season  a  channel  of  ample 
depth  went  down  the  shore  below  New  Haven  Landing,  following  the  concave 
hank.  For  about  2  miles  this  channel,  with  a  width  varying  from  300  to  1,000  feet, 
lay  between  the  caving  bank  and  an  extensive  series  of  sand  bars  and  reef.  As  it 
vras  feared  that  these  conditions  might  produce  narrowing'  and  shoaling,  and  as  the 
operation  of  a  dred^  at  this  place,  if  rendered  necessary,  would  block  the  channel 
almost  completely,  it  was  decided  to  open  an  outside  channel  around  the  bar.  This 
was  done  by  the  ZeUx,  September  13  to  17.  The  channel  down  the  shore,  however, 
continued  to  improve  as  the  season  advanced,  never  having  less  than  10  feet  of  water 
in  it,  and  as  it  was  much  easier  to  run  than  the  outside  channel  the  latter  was  never 
used.  It  maintained  itself  well,  however,  till  late  in  the  season,  and  could  doubtless 
have  been  kept  open  had  the  sh/Tre  channel  closed,  as  apprehended.  The  material 
moved  was  sand  and  blue  mud. 

BuUerton  Towhead  or  Last  Chance  Cromng  (168).  No  plate. —This  crossing  and 
Random  Shot  Crossing  (194)  were  the  first  places  .requiring  dredging,  work  being 
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be^un  at  both  on  August  22.  The  firijt  dredging  at  Last  Chance  was  done  by  the 
Henry  Flady  August  22  to  27,  agooii  13- foot  channel  being  produced.  This  work  was 
done  on  a  rising  river  which  experience  has  shown  to  \ye  usually  undesirable.  Ab 
the  river  declined  a  narrow  bar  lormed  across  the  channel  at  the  lower  end  of  the 
crossing  through  which  a  cut  was  ma<le  by  the  Zrta,  September  10  to  12.  After  this 
work  the  crossing  rapidly  improved,  becoming  wide  and  deep,  and  remaining  so  until 
the  middle  of  De(*eniber,  when  the  low  stages  reached  were  ac(*ompanied  by  corre- 
spondingly decreased  depths.  The  Henry  Flad  was  ordered  to  the  crossing  on 
December  13,  but  no  work  was  required  until  the  21  nt,  when  all  that  was  needed  was 
done  in  less  than  thirty-six  hours,  a  13-foot  channel  being  produced.  The  materials 
moved  at  this  bar  were  sand,  gravel,  and  mud,  with  some  arift. 

Random  Shot  or  Pecan  Point  Crossing  (194-»5).  Plates  li>-24. — ^As  state<l  above,  this 
crossing  was  one  of  the  first  to  require  dre<lging.  The  steamboat  channel  at  the 
banning  of  the  season  crossed  the  reef  well  toward  the  upper  end,  and  when  depths 
of  only  9|  and  9  feet  were  found,  August  18  and  20,  the  kaj)pa  was  put  to  worTt  in 
this  channel  without  waiting  for  a  survev.  She  worked  from  August  22  to  26,  the 
conditions  after  these  operations  being  shown  on  plate  19.  A  fairly  wide  channel 
10 J  feet  deep  is  shown  following  the  dredged  cut,  but  the  formation  of  a  new  channel 
a  mile  below  is  plainly  foreshadowed,  the  9-foot  contours  being  much  closer  together 
there.  A  strong  current,  too,  was  going  that  way.  Dredging  was  b^^un  by  the 
Kappa  in  this  new  channel  August  30,  and  continued  till  September  3.  Conditions 
at  this  time  are  shown  on  plate  20.  Some  improvement  over  the  area  dredged  is 
noticeable,  but  shoaling  has  occurred  above.  A  cut  was  made  through  this  upper 
shoal  September  5  to  7.  Plate  21  shows  conditions  ten  days  after  this  last  work,  and 
two  weeks  after  the  work  on  the  lower  part  of  the  crossing.  The  channel  is  seen  to 
have  shifted  and  changed  and  to  have  filled  considerably  on  the  lower  side,  with 
consequent  narrowing,  but  the  depth  is  still  satisfactory.  From  September  20  to  24 
the  EpffUon  dredged  in  about  the  same  place  as  the  Kappa  had  done  at  the  beginning 
of  the  month,  widening  and  deepening  the  lower  side  of  the  Kappa^s  channel.  This 
was  successfully  acrcomplished.  About  this  time  a  small  rise  passed  down  the  river, 
and  after  its  passage  a  marked  improvement  in  conditions  at  tliis  crossing  appeared. 
This  is  shown  by  plate  22,  where  a  wide,  deep,  and  straight  channel  is  divided  by  a 
small  lump  at  the  lower  end.  Conditions  remained  good  until  the  latter  part  of 
November,  when  considerable  shoaling  was  found  to  have  taken  place,  as  shown  by 
plate  23.  There  was  still  a  9-foot  channel,  but  very  crooked,  and  the  Kpmlon  was 
a<*cordingly  placed  in  the  crossing  an<l  operated  from  December  1  to  5.  Plate  24 
nhows  the  results  of  this  work.  During  the  balance  of  the  peason  the  required  depths 
were  found  on  this  crossing  and  no  further  work  was  noe<ied. 

The  difliculty  experienced  in  opening  this  channel  and  the  great  changes  that 
took  place  during  the  season  were  doubtless  due  to  ita  location  just  below  a  rapidly 
caving  bank,  the  sand  from  which  was  continually  washed  down  onto  the  crossing. 
The  material  moved  was  sand,  with  some  mud  in  the  first  channel  dredged.  This 
first  channel  closed  completely  as  the  season  advanced. 

Walts^  or  Denfonhy  (\o8sing{V^f*>) .  Plates  25-28. — Dredging  was  not  required  at  this 
crossing  until  the  neoond  fall  in  the  river,  about  the  middle  of  October.  Plate  25 
shows  conditions  at  the  end  of  September.  As  the  river  fell,  shoaling  developed 
and  dredging  became  necessary,  the  Epsilon  working  here  from  October  13  to  20  and 
on  October  23.  The  effect  of  this  dredging  is  clearly  shown  on  plate  26,  which  also 
shows  the  great  increase  of  shoal  art«  since  September  30.  The  channel  remained 
in  satisfactory  condition  until  the  early  part  of  December,  when,  with  the  river  at  a 
stage  of  1  foot  below  standard  low  water  at  Fulton,  there  was  still  a  channel  9  feet 
or  more  deep,  but  less  than  250  feet  wide  at  the  narrowest  part,  as  shown  by  plate 
27.  The  channel  was  widened  by  the  Epsiion  Decembers  to  11,  with  the  results 
shown  in  plate  28.  This  plate  also  shows  the  decrea.se  in  available  depth  and  width 
alwve  tfie  last  cut  in  the  locality  of  the  upjx»r  part  of  the  Epftilon*8  October  work. 
As  the  river  continue*!  to  fall,  arcdging  was  required  in  this  part  of  the  crossing. 
The  EpsiUm  was  placed  in  position  there  Dec-emlxT  21  and  coiuj^leteil  the  work 
assigned  to  her  on  the  3lHt,  when  the  rapi<l  rise  in  the  river  made  further  work 
unnect^ssary.  The  material  moved  at  this  crossing  was  sand,  with  some  gravel  in 
December. 

Corona  Cromiig  (203).  Plates  2(^3. — Conditions  at  thin  locality  at  the  end  of 
August  are  shown  on  plate  29.  The  bar  was  wide  and  long,  with  no  very  clearly 
inarki^  channel,  thou^rh  at  this  date  there  was  ample  tlepth  over  almost  any  part  of 
it.  An  examination  of  this  map  and  an  actual  observation  of  the  current  and  other 
indications  on  the  s|)Ot  led  to  the  belief  that  the  ^beat  location  for  the  channel  was 
toward  the  lowef  end  of  the  reef,  and  the  /^ta  was  accordingly  operated  there  from 
August  30  to  September  4.    The  results  of  this  work  were  not  at  all  satisfactory.     As 
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^own  by  plate  30,  three  days  after  dredging,  the  cut  is  very  ill  defined,  though  the 
best  channel,  a  rather  crooked  one  of  barely  9  feet  depth,  lies  in  the  locality  where 
the  dredge  had  operated.  It  was  apparent  that  the  first  cut  had  been  located  too  far 
downstream,  and  the  second  dredging,  by  the  Epsilon^  September  9  to  16,  was  done 
somewhat  higher  an.  Plate  31  shows  this  work  to  have  neen  successful.  A  good, 
veil-defined  channel  was  produced,  which  was  still  in  good  condition  a  month  later, 
K  shown  by  plate  32.  The  river  men,  however,  were  not  satisfied  with  its  location, 
as  it  required  them  to  run  down  close  to  the  lower  bar  in  making  the  crossing,  which 
thev  never  willingly  do.  For  this  reason,  when  dredging  became  necessary  owing 
to  the  declining  sti^^  in  October,  a  location  still  higher  up  was  chosen,  where  the 
EpriUm  worked  October  24  to  November  4.  This  work  was  eminently  successful;  as 
shown  by  plate  33,  a  wide,  straight,  well-defined  channel  was  produced,  much  easier 
to  nm  than  any  that  had  existed  here  up  to  this  time.  This  channel  maintained 
itself  well  daring  the  rest  of  the  season,  having  not  less  than  10  feet  in  it,  even  at  the 
lowest  stage  reached,  while  the  earlier  channels  closed  completely.  A  study  of  the 
series  of  plates  of  this  locality  seems  to  indicate  that  there  was  from  the  first  a  ten- 
dency for  the  channel  to  go  this  way,  and  that  had  this  line  been  selected  for  improve- 
ment at  the  banning  a  satisfactory  channel  would  have  been  secured  sooner  and 
maintained  with  less  difi&culty.  The  experience  at  this  crossing  illustrates  anew  the 
DeceflBity  of  a  proper  location  of  the  channel  in  order  to  insure  success.  The  material 
moved  at  this  bar  was  sand  and  gravel. 

Frendenls  Island  Crossing  (233-234).  Plates  34-40.— This  crossing  was  the  most 
troablesome  one  of  the  season,  and  the  only  one  over  which  a  depth  of  9  feet  was 
not  maintained.  At  the  beginning  of  the  season  there  were  two  channels  through 
the  reef,  about  a  mile  apart.  In  the  upper  channel,  the  bottom  was  a  very  hi^ 
and  compact  gravel,  almost  impossible  to  move  with  a  hydraulic  dred^,  wnile  in 
the  lower  channel  the  bottom  was  sand.  On  account  of  this  difference  m  the  mate- 
nil  the  lower  channel  was  selected  for  improvement,  in  the  belief  that  when  once 
made  it  coald  be  maintained.  The  Epfdlon  was  accordingly  operated  in  the  lower 
channel  hrom  September  3  to  8,  conditions  before  and  after  this  work  being  shown 
by  plates  34  and  35.  This  work  produced  no  apparent  effect,  the  depth  in  the  lower 
chuinel  being  reduced  to  less  than  9  feet,  as  shown  by  plate  35;  though,  as  shown 
by  the  same  plate  more  than  9  feet  was  still  found  the  upper  way  in  the  channel 
followed  by  the  steamboats.  It  was  decided  to  make  another  attempt  to  open  the 
lower  channel,  and  the  Iota  dredged  there  from  September  10  to  17.  The  progress 
of  the  work  was  closely  watched,  and  on  the  16th  depths  of  11  feet  and  over  were 
found  here,  except  just  on  the  lower  reef,  where  a  depth  of  9  feet  was  found.  On 
the  17th,  however,  the  channel  had  shoaled  to  6  feet;  and  alongside  the  dredge, 
where  two  cuts  to  a  depth  of  18  feet  had  been  made  less  than  twenty-four  hours 
before,  less  thwi  9  feet  was  found,  the  dredged  cuts  being  entirely  obliterated.  This 
ronarkable  shoaling  proved  the  impossibility  of  maintaining  a  channel  at  this  point, 
and  the  dredge  was  ordered  to  the  bank  to  await  the  results  of  a  survey,  which  is 
shown  on  plate  36.  During  this  time  the  river  had  been  falling,  and,  as  shown  by 
the  plate,  the  depths  in  the  upper  channel  had  become  less  than  9  feet,  though  a 
good  wide  channel  8  feet  deep  and  over  still  existeil.  The  Iota  was  at  once  placed 
in  the  upper  channel,  where  she  dredged  from  September  23  to  Octol)er  1,  making 
very  slow  progress  because  of  the  refractory  character  of  the  material.  Plate  37 
shows  the  results  of  this  work.  The  7-foot  contour  at  low  water  runs  through  the 
CQt,  and  as  the  river  had  risen  3  feet  in  the  interval  a  channel  of  ample  width  and 
depth  existed.  The  rise  culminated  October  6  at  7.2  on  the  Memphis  gauge,  after 
which  a  decline  set  in,  reaching  3  feet  October  26  to  29.  About  the  middle  of  Octo- 
ber dredging  again  became  necessary,  and  the  Zeta  worked  in  the  upper  channel 
from  October  16  to  22.  As  shown  by  plate  38,  little  or  nothing  was  accomplished  by 
this  work.  A  practicable  channel  of  8  feet  is  shown,  with  a  possible  channel  of  SJ 
feet,  but  narrow  and  crooked.  The  current  was  not  straight  with  the  cut,  which 
niade  the  channel  particularly  difficult  to  run.  From  the  low  stage  the  river  rose  2 
feet  by  November  8.  Dredging  was  resumed  by  the  Zeta  on  that  date,  and  was  con- 
tinued until  the  14th,  when,  as  shown  by  plate  39,  a  narrow,  crooked  channel  of  9 
feet  and  over  had  been  opened.  At  the  end  of  the  month  the  channel  was  about 
100  feet  wide  between  9-foot  contours  and  125  feet  wide  between  8^foot  contours,  but 
it  was  very  difficult  to  run.  Ck)nditions  on  December  5,  with  1.9  on  the  Memphis 
?aoee,  are  shown  on  plate  40.  The  channel  is  narrow  and  tortuous,  but  it  is  practi- 
jable  for  steamboats  at  8  feet  The  Iota  was  sent  to  the  crossing  December  7,  but 
being  delayed  by  high  winds  and  the  grounding  of  the  steamers  Chisca  and  Kale 
Adorns,  she  did  not  begjn  dredging  until  the  12tn.  Dredging  was  continued,  with 
<felay8  caused  by  excessive  wear  on  main  pump  and  discharge  pipe  in  the  hold  and 
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grounding  of  the  pontonB,  antil  December  28,  when  two  blades  of  the  main  pamp 
runner  broke  off,  totally  disabling  the  dredjre.  As  the  river  was  then  rapidly  neing, 
work  was  suspended  for  the  season.  During  December  depths  of  8  and  8i  feet  were 
found  by  the  inspection  party  between  the  1st  and  the  13th  and  again  on  the  25th 
and  26th.  The  material  moved  at  this  bar  was  sand,  gravel,  and  drift  in  the  lower 
channel  and  very  hard,  compact  gravel  in  the  upper  channel. 

Fleeces  Cromng  (244).  Plates  41-42. —Dredging  was  not  required  at  this  croflsing 
until  the  latter  part  of  November,  depths  of  GJ  feet  and  over  being  found  prior  to 
that  time.  Conditions  just  before  dredging  are  shown  on  plate  41,  a  wide,  9-foot 
channel  being  still  found.  On  account  of  the  extreme  width  of  the  bar  where  crossed 
by  the  existing  steamboat  channel,  it  was  deoideil  to  dredge  higher  up,  where  the 
width  of  the  bar  was  much  less.  The  Iota  worked  here  November  20  to  23,  but  as 
it  soon  became  evident  that  the  upper  channel  could  not  be  maintained,  she  was  put 
in  the  steamboat  channel,  where  she  dredged  from  November  29  to  December  2. 
Plate  42  shows  conditions  existing  five  days  after  this  latter  dredging.  The  increase 
in  depth  over  that  shown  on  i)late  41  is  marked,  though  the  river  was  2 J  feet  lower 
at  this  time.  The  obliteration  of  the  upper  channel  is  also  shown  by  this  plate. 
The  channel  remained  in  satisfactory  condition  for  the  rest  of  the  season.  The 
material  moved  was  sand  and  gravel. 

Folks  Crossing  (266).  Plates  43-46. — The  first  dre<lging  of  the  season  at  tliis  cross- 
ing was  done  by  the  Kappa^  September  2.3  to  26.  Conditions  before  dredging  are 
shown  on  i>late  43.  As  the  reef  was  short  and  the  material  light,  a  good  channel  was 
easily  obtained.  At  the  end  of  the  month  there  was  a  depth  of  13 J  feet  through  the 
cut,  though  the  dredging  was  done  on  a  rising  river.  Conditions  ten  days  later,  after 
a  fall  had  set  in,  are  shown  on  plate  44.  The  cut  is  still  well  defined,  and  of  ample 
depth.  This  channel  maintained  itself  well  until  early  in  November,  when,  as 
shown  by  plate  45,  some  deterioration  had  taken  place. '  At  the  stage  (hen  prevail- 
ing, however,  9  feet  could  be  carried  over  the  reef  almost  anywhere.  The  Iota  did 
one  day's  dredging  here  November  7-8,  moving  about  33,250  cubic  yanis  of  material 
in  thirty  hours  and  thirty-five  minutes  actual  pulling  ahead,  or  1,087  yards  per  hour. 
Plate  46  shows  conditions  after  dredging.  The  channel  remained  in  satisfactory  con- 
dition until  the  low  water  in  the  latter  part  of  December,  when  dredging  was  again 
required,  the  Kappa  working  here  from  Decern l)er  22  to  26  and  producing  an  11-foot 
channel.    The  material  moved  at  this  bar  was  Hand. 

Feters  Crossing  (272).  Plates  47-48.— This  crossing,  on  which  a  large  amount  of 
dredjring  was  done  in  1903,  required  only  about  thirty-five  hours  of  actual  dredging 
this  year.  Until  October  no  work  was  needed,  9  feet  and  over  being  maintained  by 
natural  agencies.  Between  October  14  and  16  the  lofa  cut  through  a  narrow  bar  not 
over  800  feet  wide  between  9-foot  low-water  contours,  producing  a  (*hannel  250  feet 
wide,  with  depths  of  11  feet  and  over.  Only  forty-three  and  one-half  hours  was  con- 
sumed in  this  work  from  the  time  the  dredsre  left  the  bank  until  she  returnefl  to  the 
bank  on  completion  of  the  work.  Conditions  l)efore  and  aftiT  the  dred^ng  are 
shown  by  the  plates.  The  channel  maintained  itself  well  <iuring  the  remamder  of 
the  season,  10  feet  being  the  least  depth  founrl  by  the  inspection  parties.  The  mate- 
rial moved  was  sand. 

Montezuma  Crossing  (311).  Plates  49-51. — Dredging  was  required  at  this  crossing 
twice  during  the  season.  The  first  work  was  done  by  the  Iota  October  29  to  31,  a 
channel  with  a  center  depth  of  14  feet  and  a  depth  of  11  feet  and  over  for  a  width  of 
600  feet  being  produced.  Conditions  l)efore  and  after  this  dredging  are  shown  on 
plates  49  ana  50.  The  depth  having  l)ecome  reduced  to  10  feet,  the  channel  was 
opened  the  second  time  by  the  Kappa  November  21  to  26,  a  channel  14  feet  deep  and 
250  feet  wide  l)eing  produced,  as  sfiown  on  plate  51.  This  channel  maintained  itself  ^ 
for  the  rest  of  the  season  without  further  dredging.  The  material  moved  at  this  bar 
was  sand. 

Andersons  Crossing  (359).  Plates  52-53.— The  first  dreiiging  of  the  season  at  this 
crossing  was  done  by  the  Kappa  October  10  to  15  and  Octol)er  20  to  22.  Conditions 
just  l)etore  dredging  are  shown  on  plate  52.  The  width  between  the  9-foot  contours 
IS  rather  great,  though  at  the  stage  then  prevailing  there  was  a  wide  channel  of  11 J 
to  12  feet  and  over.  Conditions  twelve  (lavs  after  dredging  are  shown  on  plate  53, 
with  the  river  4}  feet  lower.  The  cut  is  clear  and  well  defined  and  the  channel  of 
ample  width  and  depth.  Early  in  November  the  channel  showed  some  narrowing, 
ana  the  Kappa  was  again  put' in  to  widen  it.  This  was  accomplished  November  7 
to  9,  and  the  channel  remained  in  satisfactory  condition  for  the  rest  of  the  season. 
The  material  moved  was  sand  and  gravel. 

Conditions  this  year  at  Point  Pleasant  and  foot  of  Island  21  were  about  the  same  as 
usual.  Presidents  Island  gave  more  trouble  than  usual,  principally  because  of  the 
character  of  the  material  forming  the  bar,  while  Peters  was  less  troublesome  than 
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heretofore.  Cherokee,  Hathaway,  chate  of  Island  20,  and  Gold  Dost,  all  dredged 
in  fonner  years,  required  no  dreeing  this  year,  while  Nolans,  Corona,  Montezuma, 
and  Andersons  were  new  places.  Kandom  Shot  required  a  much  larger  amount  of 
dredging  than  in  1903,  when  it  was  first  dredged.  Fleeces  was  formerly  troublesome, 
bat  has  not  required  dredsing  since  1900,  until  this  year.  Based  upon  the  usual 
sappositions,  that  the  width  of  each  cut  is  the  width  of  the  suction  month  and  that 
the  side  slopes  of  the  channel  are  1  on  2^,  the  amount  of  material  moved  by  the 
dredges  during  the  season  was  2,149,734  cubic  yards.  In  1903  this  yardage  was 
891,098;  in  1902,  813,380;  in  1901,  1,666,465;  in  1900,  1,145,558,  and  in  1899, 
1,612,223. 

A  summary  of  the  operations  during  the  low-water  season  of  1904  is  given  in  Table 
No.  8;  a  statement  of  the  cost  of  dredgins  operations,  from  April  1, 19(H,  to  April  30, 
1905,  is  given  in  Table  No.  9;  and  the  (fepths  over  shoal  crossings  during  the  low- 
water  season,  as  found  by  the  inspection  party  on  the  Search^  are  given  in  Table 
No.  10. 

For  additional  details  attention  is  invited  to  the  report  of  Assistant  Engineer  Wm. 
Gerig,  Appendix  1  £. 

BCBVXY  FOR  14-FOOT  WATERWAY,  MISSISSIPPI  RIVER,  FROM  THE  MOUTH  OF  THE  ILLINOIS 

RIVER  TO  ST.  LOUIS,  MO. 

A  full  history  of  this  survey  up  to  the  date  of  the  last  annual  report  is  published 
in  the  Supplements  to  the  Report  of  the  Chief  of  Engineers  for  1903,  page  68.  and  for 
1904,  page  53.  During  the  year  the  reduction  and  platting  of  the  notes  of  the  field 
work  of  1902  and  1903,  in  progress  at  the  date  of  my  last  annual  report,  was  com- 
pleted, and  a  map  showing  the  river  and  adjacent  topography  from  the  mouth  of  the 
illinois  River  to  St  Louis,  Mo.,  was  prepared  in  thirteen  sheets,  scale  1  to  4,800. 
Profiles  and  diagrams  of  borings  were  also  prepared.  From  July  13  to  September  7 
a  small  party  on  the  steamer  l^us  was  engaged  in  taking  topography  and  levels  and 
making  bonnss  along  the  line  of  the  proposed  canal  leaving  the  river  at  Alton  and 
ictammg  to  the  river  a  short  distance  above  the  Merchants'  Bridge,  St.  Louis;  and 
in  making  cross  sections  and  borings  for  the  location  of  the  proposed  dam  at  Alton. 
Sabsequently  additional  borings  were  made  at  the  site  of  the  proposed  lock;  the 
details  of  the  canal,  lock,  lock  gates,  and  dam  were  worked  out,  detailed  drawing 
made,  and  estimates  of  cost  prepared.  A  map  of  the  river  from  Alton  to  St.  Louis, 
scale  1  inch  to  1  mile,  showing  the  location  of  the  proposed  works  and  a  profile 
along  the  line  of  the  canal,  were  prepared  and  all  data  submitted  to  the  Commission, 
whose  report  with  estimates  was  forwarded  to  the  Chief  of  Engineers  March  2.  The 
field  work  of  the  year  was  directed,  the  details  of  the  proposed  structures  worked 
oQt,  and  the  estimates  of  cost  prepared  by  Assistant  Engineer  F.  B.  Maltby,  acting 
under  special  instructions  from  the  president  of  the  Commission. 

The  following  papers  accompany  this  report: 

Honey  statements. 

Abstract  of  contracts  in  force. 

Commercial  statistics.  \ 

Statement  of  charts  issued  and  sold. 

Appendix  1  A.  Laws  affecting  the  Mississippi  River  Commission,  July  1, 1904,  to 
JoneSO,  1905. 

Appendix  1  B.  Report  of  Assistant  Engineer  \V.  G.  Comber  on  survey  of  the 
Atcfaafalaya  Biver. 

Aupenaix  1  C.  Report  of  Junior  Engineer  E.  L.  Harman  on  adjustment  of  precise 
levels  north  of  Brainerd,  Minn. 

Appendix  1  D.  Report  of  Assistant  Engineer  Kivas  Tully  on  gauges,  discharge 
obeervations,  reduction  of  phvsical  data,  and  office  publications. 

Appendix  1  £.  Report  of  Assistant  Engineer  Wm.  Gerig  on  dredging  o|)erations 
on  the  Mississippi  River  between  Head  of  the  Passes  and  mouth  of  the  Ohio  River 
and  care  and  repair  of  dredging  plant. 

Table  No.  1.  Corrected  geodetic  positions  between  Bern  id  ji  and  Grand  Rapids. 

TMe  No.  2.  Description  of  stone  line  bench  marks  in  the  vicinity  of  Aitkin. 

l^ble  No.  3.  Corrected  elevations  of  precise  level  bench  marks  north  of  Brainerd. 

Table  No.  4.  Highest  and  lowest  gauge  readings  in  1904,  Mississippi  River  and 
Wbntaries. 

Table  No.  5.  Annual  highest  and  lowest  gauge  readings,  1898  to  1906,  at  stations 
^  the  Mississippi  River  and  tributaries. 

Table  No.  6.  Results  of  discharge  observations,  Mississippi  River  and  tributaries. 

Table  No.  7.  Results  of  meter  ratings. 
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Table  No.  8.  Saxnmary  of  dredging  operations,  Mississippi  River  below  Oairo  dm 
inff  low- water  season  of  1904. 
Table  No.  9.  Cost  of  dredging  operations,  April  1,  1904,  to  April  30,  1905. 
Table  No.  10.  Depths  over  snoal  crossings,  Mississippi  River,  low- water  season  c 
1904. 

Plate  1.  Hydrograph  of  the  Mississippi  River,  Cairo,  111.,  to  Fort  Jackson,  La. 
June  1,  1904,  to  May  31,  1905. 
Plates  2  to  53.  Dredge  maps. 
Hespectfully  submitted. 

Wm.  B.  Ladub, 
Captain,  Corps  of  Enginterg, 
Secretary  Misaisdppi  River  Gommitaiaru 
The  President  Mississippi  River  Commission. 


Money  statements* 

[Appropriation  for  improving  Missiesippi  River.] 

July  1,  1904,  balance  unexpended $201,088.78 

Amount  allotted    from  appropriation    by  sundry  civil  act 

approved  April  28, 1904 $387,000.00 

Miscellaneous  receipts  as  follows:        • 

Amount  collected  by  the  Solicitor  of  the  Treasury  from 
the  Memphis  and  Arkansas  City  Packet  Company,  as 
reimbursement  for  loss  of  coal  from  sinking  of  coal 
baiiEre  by  steamer  Kate  Adams  on  December  27,  1904. 

Credited  to  "Dredges  and  Dredging,"  April,  1905 78.00 

Amount  received  from  Chicago,  Burlington  and  Quincy 
Railroad  Company  for  loss  of  United  States  property 
shipped  on  Government  bill  of  lading  No.  70,  August 
29,  1903,  from  Minnesota  Transfer,  Minn.,  to  St.  Louis, 
Mo.    Credited  to  "Surveys, Gauges, and  Observations," 

May,  1905 11.00 

From  transfers  and  sales  of  engineer  property  under  pro- 
visions of  section  5  of  river  and  harbor  act  of  June  13, 
1902: 
Sales  in  September,   1903,   credited    to  "Surveys, 

Gauges,  and  Observations, ' '  October,  1904 3. 50 

Sales  in  February,  1904,  credited  to  *  *  Surveys,  Gauges, 

and  Observations,"  October,  1904 25. 00 

Reimbursement  for  transfer,  credited  to   "Dredges 

and  Dredging,"  October,  1904 3,000.00 

Sales  in  October,  1904,  credited  to   "Dredges  and  ' 

Dredging,"  December,  1904 35.00 

Sales  in  July,  1902, credited  to  "Dredges  and  Dredg- 
ing," December,  1904 114.35 

Sales  in  December,  1904,  credited  to  "Dredges  and 

Dredging,"  January,  1905 16.00 

Sales  in  March,   1905,   credited  to   "Dredges  and 
Dredging,"  April,  1905 90.60 

390, 373. 45 

591,462.23 
June  30,  1905,  amount  expended  during  fiscal  year ., 417, 473. 18 

July  1,  1905,  balance  imexpended 173,989.05 

July  1,  1905,  outstanding  liabilities $26,009.77 

July  1,  1905.  amount  covered  by  uncompleted  contracts 139, 506. 76 

165,516.53 

July  1,  1905,  balance  available 8, 472.58 
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[Appropriation  for  *'Gaii^ng  waters  of  the  Mississippi  River  and  its  tributaries." a] 

July  1, 1904,  balance  unexpended $2, 766. 08 

Arnoimt  allotted  by  Chief  of  Engineers,  August  11, 1904,  from  permanent 
indefinite  appropriation  made  by  section  6  of  river  and  harbor  act  of 
August  11, 1888,  as  amended  by  section  9  of  river  and  harbor  act  of  Jime 
13,1902 9,100.00 

11,866.08 

June  30, 1905,  amount  expended  during  fiscal  year $9, 749. 99 

Jnne30, 1905,  amount  reverted  to  Treasury  during  fiscal  vear.  436. 58 

10,186.67 

Jalvl,  1905,  balance  unexpended 1,679.51 

JnJy  1,1905,  outstanding  liabilities 1,240.05 

Jttly  1,  1906,  balance  reverting  to  Treasury 439. 46 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1 ,  1905 9, 100. 00 

Semiud  sUitemerU  of  expenditures  during  Die  fiscal  year  ending  June  30^  1906,  submitted 
«  compliance  with  requirement  of  section  6  of  river  and  harbor  act  of  August  11,  1888, 

Obeenrations: 

Pay  of  permanent  gauge  observers $4, 626. 67 

Inspections  and  repairs: 

Inspection  of  gauges  on  Mississippi  River  by  junior  engi- 
neers and  parties  on  steamers |1, 434. 62 

Inspection  of  gauges  on  tributaries,  r 174. 01 

Benewalfl  ftnd  repairs  of  gauges  and  bulletins 1 ,  470. 58 

3,079.21 

Office  expenses  and  contin^ncies: 

Pay  of  aasifitant  and  junior  engineers,  recorders,  and  clerks      1, 920. 75 

Stationery,  printing,  etc 223. 36 

2, 144. 11 

9,749.99 

[Appropriation  for  Waterway  from  Lockport,  111.,  to  St.  I^uis,  Mo.] 

Jilyl,  1904,  balance  unexpended $9,163.66 

Amount  transferred  from  allotment  for  **  Survey  of  Illinois  and  Des  Plaines 
rivers,  111.,"  as  reimbursement 1, 093. 40 

10,246.96 
Jnne  30, 1905,  amount  expended  during  fiscal  year 6, 428. 64 

%1, 1905,  balance  unexpended 3,818.31 

%1, 1905,  outstanding  liabilities 17.05 

Jnlv  1.1905,  balance  avaUable 3,801.26 


Q»«rfuf(U^d  statement  of  appropriations  and  allotments  expended  under  the  secretary, 
Mississippi  River  Commission,  to  June  SO,  1906. 

[Appropriation  for  *' Gauging  Waters  of  the  Mississippi  River  and  its  Tributaries."] 

Allotments  from  general  appropriations  for  examinations,  surveys,  and 
contingencies  of  rivers  and  harbors  by  acts  of — 

March  3,  1871 15,000.00 

Jane  10,  1872 5,000.00 

March  3,  1873 5,000.00 

June  23,  1874 5,000.00 

March  3,  1876 6,000.00 

^aS^^  custody  and  care  of  the  gauges  maintained  under  this  appropriation  were  assumed  by  the 
*wwippi  River  Ck>mmi88ion  February  11«  1901,  on  which  date  they  were  transferred  to  the  Secretary, 
■"wer  authority  of  Secretary  of  War,  ^ted  January  25, 1901. 
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Specific  appropriations  by  river  and  harbor  acts  of— 

August  14,  1876 

June  18,  1878 

March  3,  1879 

June  14,  1880 

March  3,  1881 

Augru8t2,  1882 

Deficiency  act  of  March  12,1884 

Specific  appropriations  by  river  and  harbor  acts  of— 

Julys,  1884 

Auffust5,  1886 

Allotted  from  specific  appropriation  by  river  and  harbor  act  of  August 

11,  1888 

Deficiency  act  of  October  19,  1888 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  harbor  act  of  August  11,  1888,  for  fiscal  years,  viz: 

1890 

1891  (less  $3,518.34  withheld  in  United  States  Treasury  under  ruling 
that  only  $6,000  can  be  expended  each  fiscal  vear) 

1892 ; 


1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

Allotments  from  permanent  indefinite  appropriation  made  by  section  6 
of  river  and  haroor  act  of  August  11,  1888,  as  amended  by  section  9  of 
river  and  harbor  act  of  June  13, 1902,  for  fiscal  years,  viz:* 

1903 

1904 :. 

1905 


5, 
5, 

5, 

^, 

5,< 

3,i 


9,0 

5,1 
5,li 

5,  a 

5,51 
6,5( 
5,6( 
6,6( 
5,5€ 
6,00 
5,50 

6,oa 

6,001 


9,10( 
9,10( 


Total 182,481 

EXPENDED. 


To  June  80, 
1904. 

During  year 

ending  June 

30,  1906. 

Total. 

Expenditures 

$162,256.37 
8.859.21 

19,749.99 
486.68 

"^SS 

Unexpended  balances  reverted  to  Treasury 

Total 1 

170,615.58 

10,186.57 

«?'S 

Unexpended  balance  June  80, 1905 

Total  appropriated,  etc 

182,481 

[Appropriation  for  "Waterway  from  Lockport,  111.,  to  St.  Louis,  Mo."] 

Act  of  June  13,  1902  (river  and  harbor) |25,000.< 

Amount  transferred  from  allotment  for  "  Survey  of  Illinois  and  Des 
Plaines  rivers,  III,"  as  reimbursement 1,083.- 


To  June  80, 
1904. 


During  year 

ending  June 

80,1905. 


Total. 


Expend!  tu  res 

Unexpended  balance  June  30, 1905. 


915,846.45 


16,428.64 


Total  appropriated,  etc. 


t22,27S.C 
8,818.3 


26,098.4 
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AhUrad  of  contracts  entered  into  by  Oapt.  Wm,  B.  Ladue,  Corps  of  Engineers,  in  force  June 
SO,  1905— Improving  Mississippi  River,  Mississippi  River  Commission,  secretary's  office. 


Contractor. 


I  Amount  and  character 
'  of  work. 


CJDlle&Co 

The  Springfield  Boiler 
and  Manufacturing 
Co. 


Furnishing     450,000 

bushelfl  coal. 
Const nioting  self-pro- 
>lling       hydraulic 


pipe  line. 


redge  and  ponton 
ipeli 


a|0.09 
238,998.17 


Date  of  I  Date  of 
contract,  approval. 


1905. 
Apr.  17 

Apr.  21 


1905. 
May     9 

June  16 


Date  of 


Date  of 


^J.^'   ;expira. 
*"°f     1    tion. 


1905. 


1906. 


May  22  ,  June  80 
June  29  I  Dec.  12 


a  Per  bushel. 

Commercial  statistics  for  calendar  year  1904- 

Table  No.  1. 


Tonnage  between— 


i  Number 
jOf  passen- 
gers. 


a.  Louis  and  Cairo 72,497 

Cdro  and  Memphis |  57,191 

Memphis  and  Vick«bnrg !  106, 292 

Vlrksburg  and  New  Orleans  . .  |  87, 796 


Receipts  and  shipments,  in  tons. 


Grain    | 

audits  I  Cotton, 
products., 


26,699  I  471 

8,782  I  15,455 

16,017  87,581 

23,878  I  46,997 


Cotton 

seed  and 

Live 

its  prod- 

stock. 

ucts. 

1.481 

16,266 

12,0&i 

618 

52,757 

3.966 

63,901 

4,856 

Coal  and 
coke. 


108,955 
1,260,467  ' 
1,077,693  i 
1,020,500  I 


Lumber. 


88,610 

192,481 

76,857 

25,368 


Tonnage  between- 


a.  Louis  and  Cairo 

Ciiro  and  Memphi* 

Monphis  and  Vicksbuig 

Tieksburg  and  New  Orleans. 


Receipts  and  shipments,  in  tons. 


Logs. 


65,990 
503,465 
630,226 
133,638 


Inm,  Mteel.    ^JfJn"^  Istone.sand, 
and  metals.,   ^Ji^^^^    and  gravel. 


visions. 


1,400 

43.549 

16,246 

116,371  ' 


Miscella-  I 
neous  and       «,_tj., 
unclassi-   I      ^°***- 
fied. 


a  Includes  111,624  tons  of  oil. 

XoTS.— Each  stretch  is  treated  as  a  separate  river,  and  tonnage  carried  between  ports  on  different 
«tftehes  will  appear  in  the  statistics  of  all  intervening  streU-hes.  Consequently,  the  sum  of  the  ton- 
sil^ carried  in  tne  four  stretches  does  not  repre.««ent  the  total  traffic  on  the  river  as  a  whole. 

Daring  the  year  the  St.  Louis  and  Mississippi  Vallev  Transportation  Company,  which  for  yean  has 
^n  the  principal  carrier  of  grain  and  other  bulk  freight  between  St.  LouLs  and  New  Orleans,  dis- 
posed of  its  equipment,  consisting  of  3  large  towboats  and  SO  barges,  to  the  Monongahela  River  Con- 
itiiidAted  Coal  and  Coke  Company,  and  retired  from  business. 

Table  No.  2. — Receipts  and  shipments  at  principal  ports. 


Ports. 


Passen- 

gers  car- 
ried in       Grain 
and  out  '  and  its 
of  port.  I  products. 


Receipts  and  shipments,  in  tons. 


^  Louis,  Mo 

laaphi.«j.  Tenn 

fteksburg.  Miss,  b . 
5pw  Orleans,  La.  c. 


a  947, 913 

100, 187 
34,907 
22, 489 


32,221 

10,260 

4,519 

341,346 


Cotton. 


513 
24,918 
52,934 
574,343 


Cotton 
seed  and 
its  prod- 
ucts. 


1,481 

20, 155 

31,887 

315,858 


Live 
stock. 


Coal  and 
live  coke. 


Lumber. 


25,017  !  108,321  <        40,918 

2,010  171,034  93,588 

962  70.800  I         8,816 

4,936  1,025,252  649.075 


Ports. 


iLoals.Mo 

isipbis.  Tenn  . . . 
frksbuix.  Miss.^. 
fer  Orleans,  La.  c 


Receipts  and  shipments,  in  tons. 


Logs. 


Iron,  steel, 
land  metals. 


Groceries 
and  pro- 
visions. 


.1. 


36,879  I 
212.030  I 
125,000  I 
202,763 


1,799 
28,316 

3,992 
31,522 


18,424 

13,224 

5,476 

796,477 


Stone, 

sand,  and 

gravel. 


25,200 


72,666 


Miscella- 
neous and 
unclassi- 
fied. 


112,362 

64,009 

19,123 

d 997, 270 


Total. 


377,986 

664,744 

823,009 

4,911,606 


a  Includes  762,696  passengers  in  local  excursion  traffic. 

fcThf  traffic  on  the  Yazoo  River  and  its  tributaries  not  included. 

*  Includes  exports  and  imports  and  the  domestic  coastwise  traffic  as  far  as  reported. 

tf  Inclades  349,189  tons  of  oil. 
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Table  No.  3. — Seagoing  traffic  at  New  OrL 

Arrivals  and  departures:  ^ 

Foreign-bound  vessels — 

Number 


Tonnage 

Coastwise  vessels- 
Number  

Tonnage 


Totals- 
Number  . 
Tonnage . 


Receipts  and  shipments; 

Grain  and  ita  products 

Cotton 

Cotton  seed  and  its  products  . . 

Live  stock 

Coal  and  coke 

Lumber 

Logs..  

Iron,  steel,  and  metals 

Groceries  and  provisions 

Oils  (fuel  or  mmeral) 

Miscellaneous  and  unclassified 


Total. 


Table  No.  4. — Ferry  traffic. 


Location  of  ferries  and 
transfers. 


St.  Louis,  Mo 

8te.  Genevieve,  Mo. ;  Chester, 
III.;  Cape  Giranleau.  Mo.; 
Grays  Point  to  Thebes  and 
Gale,  111.;  Commerce,  Mo . . . 

Cairo,  111.,  to  Birds  Point.  Mo., 
Wickliffe,  Ky.,  and  Green- 
field, Mo 

Belmont,  Mo.,  to  Columbus 
and    Hickman.   Ky.;    Ash- 

¥ort,  Tenn.;  Hales  Point, 
enn 

Memphis,  Tenn.,  to  Hopefleld, 
Ark.,  and  West  Memphi.s, 
Ark 

Helena,  Ark.;  Trotters  Point. 
Ark.;  Arkansas  City,  Ark... 

Vick.<ibursr,Mi88.;  Delta  Point, 
La 

Natchez,  Miss.,  to  Vidalia, 
La.;  Bayou  Sara,  La.:  Baton 
Rouge,  La.;  Donaldson ville, 
La 

New  Orleans,  La 


Number 

of  pa.ssen- 

Kcrs. 


1.57vS.(>H 

115,897 
90,06.> 

6,.'>88 

120, 000 
63,119 
95,268 


Tonnage  of  freight  earrli 


Grain 

and  its 

products. 


147.384 
2,636,001 


143,645 


Cotton. 


I 


978 

256,185 


Cotton 
seed  and 
its  prod- 
ucts. 


Live 
stock. 


4,788  ' 


I 


Ca 


19,729         23,172         31,201       4,932 
75,289  !        2,579  1,947     11,172 


»},126  18,867 
4.781  11,194 
5,131  323 


7,661 
145,783 


12,175 

6,591 

185 

200 


4,802 


1,444 


131 

209, 
8.1 


5,192  I      44.M 


61, lis 


1,757 


101,415  I  52,499  I      86,664 
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Table  No.  4. — Fhry  ^mj^ic— Continued. 


Location  of  ferries  and 
tranafera. 


Tonna^re  of  frelffht  carried. 


Logs. 


Iron,  steel, 

and 

metals. 


Groceries 
and  provi- 
sions. 


Sand, 

gravel,  and 

stone. 


Unclassi- 
fled  and 
miscella- 
neous. 


Total. 


!       St  Louis,  Mo 

Ste.  Genevieve.  Mo.;  Chester, 
III;  Cape  Girardeau,  Mo.: 
Grays  Point  to  Thebes  and 
Gale,  111. ;  Commerce,  Mo 

Cairo,  111.,  to  Birds  Point,  Mo., 
Wickliffe,  Ky.,  and  Green- 
field. Mo 

Belmont,  Mo.,  to  Columbus 
and  Hickman,   Ky.;    Ash- 

?[>rt.  Tenn.;  Hales  Point, 
enn 

Memphij>,  Tenn.,  to  Hopefield, 
Aik.,  and  West  Memphis, 
Ark 

Helena,  Ark.;  Trotters  Point, 
Ark.:  Arkansas  City,  Ark... 

Vicksburg,  Miss;  Delta  Point, 
La 

Natchez.  Miss.,  to  Vidalia, 
La.;  Bayou  Sara,  La.;  Baton 
Rouge,  La.;  Donaldson ville, 
La 

New  Orleans,  La 


126 
560 


47,882 

29,766 
8,982 


12,060 
7,246 


10,000 
16,000 


11,870 

280 

21,606 


71 
81,664 


20,000 

24,392 
168,017 

1,500 

67,325 
4,137 
2,288 


1,402 
60 


979,678 


9,000 


5,725,642 

163,092 
281,608 


7,155,852 

1,255,812 
674,879 


126,648  I    128,148 


60,760 


88,960 

19,905 

398,846 


41,075 
1,438,708 


396,014 
86,808 
492,877 


65,108 
2,422,807 


Staietnent  of  maps  and  charts  issued  and  sold  from  July  i,  1904i  to  June  SO,  190S — Im- 
proving Mississippi  River,  Mississippi  River  Commission,  secretary's  office. 


Description. 


Upper  alluvial  valley  map 

Lower  alluvial  valley  map 

Inch-to-mile  map 

Detail  chart,  1:20,000  scale 

Detail  chart.  1:10,000  scale 

Detail  chart,  1:10,000  scale  (harbor  of  New  Orleans) 

District  map  of  lower  MisBisslppi  River 

Lake  Itasca  Basin 

St.  Francis  Basin 

Total 


Free. 


96 

105 

8,143 

1,099 

1,365 

4 

1 

12 
378 


6,206 


Sold.     Total. 


17 

60 

,804 

587 

81 

184 

1 

2 

23 


118 

165 

4,947 

1,686 

1,396 

188 

2 

14 

401 


2,709  ,      8,912 


Proceeds  deposited  with  the  aseistant  treasurer  of  the  United  States  at  St.  Louis, 
Mo.,  $326.44. 


Appendix  1  A. 

LAWS  AFFECTING   THE  MISSISSIPPI  RIVER  COMMISSION,    JULY   1,    1904,    TO  JUNE  30,  1905. 

[Public— No.  215.] 

AN  ACT  Making  appropriations  for  the  construction,  repair,  and  preservation  of  certain  public  works 
on  rivers  and  harbors,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House^  of  Representatives  of  the  United  States  of  America 
in  (Jonqress  assembled,  That  the  following  sums  of  money  be,  and  are  hereby,  appro* 
priated,  to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to 
be  immediately  available,  and  to  be  expended  under  the  direction  of  the  Secretary 
of  War  and  the  supervision  of  the  Chief  of  Engineers,  for  the  construction,  comple- 
tion, repair,  and  preservation  of  the  public  works  hereinafter  named: 

******* 

Improving?  the  Mississipjpi  River  from  the  Head  of  the  Passes  to  the  mouth  of  the 
Ohio  Kiver,  including  salaries,  clerical,  official,  traveling,  and  miscellaneous  expenses 
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of  the  MiBsissippi  River  Ck)mniie8ion :  Continaing  improvement,  one  million  dollars, 
which  shall  be  expended  under  the  direction  of  the  Secretary  of  War  in  accordance 
with  the  plans,  specifications,  and  recommendations  of  the  Mississippi  River  Com- 
mission as  apiproved  by  the  Chief  of  Engineers  for  the  general  improvement  of  the 
river,  for  the  building  of  levees,  and  for  surveys,  including  the  survey  from  the  Head 
of  the  Passes  to  the  headwaters  of  the  river,  in  such  manner  as  in  their  opinion  shall 
best  improve  navigation  and  promote  the  interests  of  commerce  at  all  stages  of  the 
river:  Provided^  That  on  and  after  the  passage  of  this  act  a  contract  or  contracts  may 
be  entered  into  by  the  Secretary  of  War  for  such  materials  and  work  as  may  be 
neoessarv  to  carry  on  continuously  the  plans  of  the  Mississippi  River  Commission  as 
aforesaid,  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  bv  law, 
not  to  exceed  in  the  aggregate  two  million  dollars,  exclusive  of  the  amounts  herein 
and  heretofore  appropriated,  which  latter  amount  may  be  expended  during  the  year 
beginning  July  nrst«  nineteen  hundred  and  six:  Provided  further,  That  the  money 
hereby  appropriated  and  authorized  to  be  expended,  in  pursuance  of  contracts  or 
otherwise,  or  so  much  thereof  as  mav  be  necessary,  shall  oe  expended  in  the  con- 
struction of  suitable  and  necessary  dredge  boats  and  other  devices  and  appliances 
and  in  the  maintenance  and  operation  of  the  same,  with  the  view  of  ultimately 
obtaining  and  maintaining  a  navigable  channel  from  Cairo  down  not  less  than  two 
hundred  and  fifty  feet  in  width  and  nine  feet  in  depth  at  all  periods  of  the  year, 
except  when  navigation  is  closed  by  ice:  And  provided  further  ^  That  the  watercourses 
connected  with  said  river,  and  the  harbors  upon  it,  now  under  the  control  of  the 
Mississippi  River  Commission  and  under  improvement,  may,  in  the  discretion  of 
said  Commission,  upon  approval  by  the  Chief  of  Engineers,'  receive  allotments  for 
improvements  now  under  way  or  hereafter  to  be  undertaken,  to  be  paid  for  from  the 
amounts  herein  appropriated  or  authorized. 

For  emeiigencies:  To  provide  for  the  restoration  of  channels  or  river  and  harbor 
improvements  heretofore  established  or  made  by  the  Government,  or  herein  pro- 
vided for,  where  by  reason  of  emergency  occurring  after  the  passage  of  this  act  the 
usual  depth  of  such  channels  or  customary  use  of  such  improvement  can  not  be  main- 
tained and  there  is  no  sufficient  fund  available  for  such  restoration,  three  hundr»l 
thousand  dollars.  The  amount  herein  provided  shall  be  allotted  by  the  Secretary  of 
War:  Provided,  That  in  no  case  shall  such  allotment  be  made  unless  recommended 
by  the  local  engineer  having  such  channel  or  improvement  in  charge,  and  by  the 
Chief  of  Engineers,  respectively:  Provided  further,  That  for  no  single  channel  or 
improvement  shall  a  sum  greater  than  ten  thousand  dollars  be  allott^. 

Appropriations  made  for  the  respective  works  herein  named,  or  so  much  thereof 
as  may  be  necessary,  may,  in  the  discretion  of  the  Secretary  of  War,  be  used  for 
maintenance  and  for  the'  repair  and  restoration  of  said  works  whenever,  from  any 
cause,  they  have  become  seriously  impaired,  as  well  as  for  the  further  improvement 
of  said  works. 

Surveys  and  examinations  provided  for  in  this  section  shall,  unless  otherwise 
expressed,  be  paid  for  from  the  appropriations  made  for  the  respective  improvements 
or  projects  to  which  they  pertain,  or  in  connection  with  which  they  are  mentioned. 

All  works  of  improvement  heretofore  or  herein  authorized  to  be  prosecuted  or 
completed  under  contracts  may,  in  the  discretion  of  the  Secretary  of  War,  be  carried 
on  by  contract  or  otherwise,  as  may  be  most  economical  or  advantageous  to  the 
United  States. 

Where  separate  works  or  items  are  consolidated  in  this  act  and  an  aggregate  amount 
is  appropriated  therefor,  the  amounts  herein  appropriated  shall  be  expended  in  secur- 
ing maintenance  and  improvement  aa^ording  to  the  respective  projects  herein  or 
heretofore  adopted  by  Congress,  after  giving  due  regard  to  the  respective  needs  of 
traffic.  The  allotments  to  the  respective  works  herein  consolidated  shall  be  made 
by  the  Secretary  of  War  upon  recommendations  by  the  Chief  of  Engineers.  In  case 
such  works  or  items  are  consolidated  and  separate  amounts  are  given  with  each  proj- 
ect, the  amounts  so  named  shall  be  expended  upon  such  separate  projects,  unless  in 
the  discretion  of  the  Secretary  of  War  another  allotment  or  division  should  he  made 
of  the  same.  Any  balances  now  remaining  to  the  credit  of  the  consolidated  items  in 
this  act  shall  be  carried  to  the  credit  of  the  respective  aggregate  amounts  appropri- 
ated for  the  consolidated  items  herein  containea. 

Sbc.  9.  That  the  Secretary  of  War  is  hereby  directed  to  cause  preliminary  exam- 
inations or  survevs  to  be  made  at  the  localities  nameci  in  this  section  as  hereinafter 
provided.    In  all  cases,  unless  a  survey  or  estimate  is  herein  expressly  directed,  a 
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preliminary  examination  shall  first  be  made  which  shall  embrace  information  con- 
oemipg  the  commercial  importance,  present  and  prospective,  of  the  river  or  harbor 
mentioned,  and  a  report  as  to  the  advisability  of  its  imi)rovement.  Whenever  such 
preliminary  examination  has  been  made,  in  case  such  improvement  is  not  deemed 
advisable,  no  surveys  thereof  or  estimate  therefor  shall  be  made  without  the  direc- 
tion of  Congress;  but  in  esse  the  report  shall  be  to  the  effect  that  such  river  or  harbor 
18  worthy  of  improvement,  or  that  a  survey  and  estimate  should  be  made  to  determine 
the  advisability  of  improvement,  the  Secretary  of  War  is  hereby  directed,  at  his  dis- 
cretion, to  cause  surveys  to  be  made  and  the  cost  of  improvement  of  such  river  or 
harbor  to  be  estimated  and  reported  to  Congress:  Provided,  That  in  all  cases  prelim- 
inary examinations  as  well  as  surveys  shall  be  examined  and  reviewed  by  the  board 
provided  for  in  section  three  of  the  river  and  harbor  act  of  June  thirteenth,  nineteen 
nondred  and  two.  Such  examination  and  review  shall  be  made  by  the  said  board 
of  all  examinations  or  surveys  provided  for  in  this  act,  whether  contained  in  section 
one  or  section  ten;  said  board  shall  also,  on  request  by  resolution  of  the  Committee 
on  Commerce  of  the  United  States  Senate,  or  the  Committee  on  Rivers  and  Harbors 
of  the  House  of  Representatives,  examine  and  review  surveys  provided  for  by  acts 
or  resolutions  prior  to  the  river  and  harbor  act  of  June  thirteenth,  nineteen  hundr^ 
and  two,  and  report  thereon:  Provided  further ,  That  at  any  time  prior  to  the  assem- 
bling of  Congress  in  December,  nineteen  hundred  and  five,  all  reports  of  preliminary 
examinations  and  surveys  that  may  be  ready  for  printing  shall,  in  the  aiscretion  of 
the  Secretary  of  War,  be  printed  by  the  Public  PVinter  as  documents  of  the  Fifty- 
ninth  Congress. 


TENNESSEE. 

Mississippi  River,  from  the  town  of  Ashport,  Tennessee,  to  the  highlands  above 
overflow  at  or  near  the  town  of  Fort  Pillow,  and  from  Ashport  east  to  the  highlands 
above  overflow  in  Lauderdale  County,  with  a  view  to  improving  navigation  of  said 
section  of  the  river  and  preventing  overflow. 

Approved,  March  3,  1905. 

[Public— No.  216.] 

AM  ACT  Making  appropriiUions  for  sundry  civil  expenses  of  the  Government  for  the  fiscal  year  end- 
ing June  thirtieth,  nineteen  hundred  and  six,  and  for  other  purposes. 

Be  it  eojocted  by  (he  Senate  and  House  of  Kepresentatires  of  the  United  States  of  America 
in  Omgress  osseTnbledy  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, for  the  objects  hereinafter  expressed,  for  the  fiscal  year  ending  June  thir- 
tieth, nineteen  hundred  and  six,  namely: 

•  *  *  «  .»  «        ■  .« 

Under  the  War  Department. 


UNDER  THE   MISSISSIPPI   RIVER  COMMISSION. 

Improving  Mississippi  River:  For  continuing  improvement  in  completion  of  con- 
tract authorization  of  Mississippi  River  from  Head  of  Paases  to  the  mouth  of  the 
Ohio  River,  including  salaries  and  clerical,  office,  traveling,  and :  miscellaneous 
expenses  of  the  Mississippi  River  Commission,  two  million  dollars. 

Approved,  March  3,  1906. 
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Appendix  1  B. 

REPORT  OF  A88ISTANT  ENGINEER  W.  G.  COMBER  ON  SURVEY  OF  ATCHAFALAYA  RITRR. 

St.  Louis,  Mo.,  May  10^  1905, 

Captaik:  In  compliance  with  your  instructionB  I  have  the  honor  to  make  the  fol- 
lowinf2^  report  on  Atchafalaya  River  survey,  made  in  the  months  of  December  and 
January,  1904-5,  under  my  charge. 

Under  your  instructions  of  November  19,  1904,  the  survey  was  ordered  to  include 
Boundinss  with  ranges  marked  for  future  identification,  topography  to  include  shore 
line  and  control linff  levee  lines,  precise  levels,  with  either  tape  line  or  triangnlation 
measurements  as  a  oase  for  the  stadia  measurements,  and  for  location  of  the  precise 
bench  marks. 

The  survey  party  was  organized  at  Memphis  on  the  steamer  Pairolj  which  with  a 
fuel  bai^e  was  used  on  the  survey,  with  the  following  assistants:  Geo.  H.  French, 
assistant  engineer;  E.  L.  Harman,  E.  J.  Thomas,  C.  L.  Vandeburgh,  and  F.  E.  Early, 
junior  engineers;  6  recorders,  and  35  others,  including  surveymen,  laborers,  and 
steamboat  crew. 

Owing  to  delays  in  receiving  marking  pipe  the  party  did  not  leave  Memphis  until 
Deceml)er  3,  arriving  at  Simmesport,  5  mfles  below  Red  River,  at  3  p.  m.,  December  9. 

After  a  study  of  the  topographic  conditions  it  was  determined  to  carry  a  taped  line 
down  the  left  bank,  on  or  near  the  foot  of  the  levee,  as  promising  better  results  than 
tertiary  triangnlation  on  account  of  the  necessarily  small  triangles. 

The  party  was  subdivided  into  tape-line  party,  two  topographic  parties,  preciae- 
level  party,  ordinary  level  and  flag  party,  and  hydrographic  party. 

Taped  line. — ^The  tape-line  party.  Assistant  French  in  charge,  1  recorder,  and  9 
men,  b^iran  work  at  precise  bench  marks  92  and  98  of  the  Red  River  survey, 
using  azimuths  procured  from  the  Vicksburg  office.  Stations  were  established  using 
longest  possible  lines,  and  angles  repeated  between  these  stations  four  times,  direct 
and  reversed  on  different  parts  of  the  limb,  using  Berger  transit  No.  4630,  a  nearly 
new  30-inch  topographic  instrument,  and  mean  of  angles  taken,  with  azimuths  cor- 
rected by  observations  on  Polaris  or  51  Cephei,  at  elongation,  about  every  6  miles. 

Lines  between  stations  were  taped  with  200-foot  steel  tape,  standard  at  60*  F.,  at 
16  poutids  tension.  Lines  were  twice  taped,  forward  and  oack,  and  mean  of  meas- 
urements used,  after  correction  for  temperature  and  slope. 

The  number  of  courses  taped  and  station  a  occupied  on  main  line  was  154,  and  aver- 
age distance  between  stations  730  meters;  the  shortest  course,  between  triangles  72 
and  73,  138  meters,  and  the  longest  course,  between  triangles  112  and  113,  1,800 
meters. 

After  completing  the  line  from  precise  bench  mark  93  to  precise  bench  mark 
24,  at  Grandf  River,  the  work  was  again  taken  up  at  precise  oench  mark  93  and 
extended  to  bench  mark  ^^,  thus  making  a  connection  with  Mississippi  River 
locations.  •  This  line  should  be  connected  at  the  first  opportunity  with  the  secondary 
positions  in  the  neighborhood,  as  it  has  been  found  that  the  location  of  bench 
mark  ^i^  is  a  stadia  location  only. 

Azimuth  observations  at  bench  mark  ^p  and  precise  bench  mark  24  were  not 
made  on  account  of  bad  weather  and  the  necessity  of  disbanding  the  party  to  Bave 
expense.  These  observations  can  be  made  economically  when  a  party  is  again  in 
the  neighborhood. 

The  route  used  was  either  on  or  near  the  levee,  until  the  end  of  the  levee  was 
reached,  about  1  mile  above  the  head  of  the  Alabama  Bayou  and  43  miles  from  Red 
River,  thence  entirely  through  the  wooils  to  Grand  River,  cutting  across  the  bends 
whenever  practicable  to  use  the  shortest  and  best  line. 

From  the  table  of  distance  and  azimuth  closures  ^  I  find  that  the  total  discrepancy 
in  measurements  over  the  69.9  miles  of  taped  line  is  4.79  feet,  or  about  1: 77,000,  ana 
the  azimuth  error,  i.  e.,  excess  of  large  over  small  closures,  about  eleven  seconds  of 
arc  or  19.7  feet,  or  1: 19,000,  and  the  probable  error  is  inside  these  limits. 

The  country  is  almost  an  ideal  one  for  this  kind  of  measurement,  and  to  this  and 
the  industry  and  interest  of  the  tape-line  party  are  attributed  the  apparently  good 
results. 

Precise  levels,— The  precise-level  party.  Assistant  Harman  in  chai^,  also  besan 
work  at  precise  bencn  marks  92  and  93  of  the  Red  River  survey,  and  carried  a 
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oontinnoas  dnplicate  line  down  the  left  bank  of  the  river,  taking  advantage  of  the 
tape-line  party's  cut  in  the  woods.  Twenty-four  precise  bench  marks  were  set 
and  elevations  determined,  23  on  the  left  bank  and  1  oti  the  right  bank  at  Melville. 
All  of  these  marks  were  located  by  taped  line  and  repeated  angles  from  the  main  tape 
line. 

In  addition  to  this  work  the  permanent  river  gauges  at  Simmesport  and  Melville 
were  connected  with. 

The  usual  methods  were  used,  and  the  precise  bench  marks  are  the  regulation 
tile  and  pipe  adopted  by  this  office. 

Ordinary  levels. — No  use  of  ordinary  levels  was  made  except  to  determine  the  river 
slope,  and  as  the  low-water  slope  was  so  slight  it  was  thought  only  necessary  to  deter- 
mine this  for  every  mile  of  river.  This  was  done  by  duplicate  lines  of  levels  from 
the  precise  bench  marks  to  the  water  surface  at  every  fifteenth  sounding  section.  In 
addition  to  this  work  this  party  laid  out  sounding  sections,  buried  the  marking  pipe 
for  the  hydrographer,  and  fla^^^ed  all  connection  points  for  the  toix)grapher8.  Tne 
gauges  at  Melville  and  Simmesport  were  inspectea  by  Recorder  Eitzen,  in  charge  of 
the  level  party. 

Hydrograpky. — Sounding  sections  were  laid  out  normal  to  the  stream  100  meters 
apart  and  marked  with  range  flags.  At  ever^r  fifth  range  the  cross  section  was 
extended  farther  back,  and  eatih  end  marked  with  a  H-inch  black  iron  pipe  5  feet 
long  and  set  about  3}  feet  in  the  ground.  These  pipe  sections  were  instrumentally 
occui>ied,  and  azimuths  read  over  the  cross  section  for  the  purpose  of  more  easily 
identifying  the  section  at  some  future  time. . 

The  usual  method  of  sounding  and  location  by  stadia  rod  carried  in  the  sounding 
boat  with  readings  from  transit  locator  on  shore  was  followed. 

Number  of  main  cross  sections  sounded 1, 099 

Number  of  side  bayou  cross  sections 45 

Cro8B  sections  sounded  per  mile  of  river : 16 

In  addition  to  the  cross-section  soundings  a  low-water  dischaive  determination 
consisting  of  ten  observations,  five  with  double  floats  and  five  with  rod  floats,  was 
taken,  the  discharge  section  being  located  about  halfway  between  Simmesport  and 
Melville. 

Remarks, — The  country  from  the  head  of  the  river  to  Melville  (31  miles),  on  the 
right,  is  highly  cultivated,  with  cotton  as  the  principal  crop,  the  plantation  and 
tenant  houses  forming  an  almost  continuous  village  along  the  inside  of  the  levee. 
On  the  left  bank  the  same  conditions  prevail  for  about  20  miles  from  the  head  of 
tbe  river;  after  this  point  the  country  is  only  partially  cleared.  Below  Melville  no 
clearings  are  found  on  either  bank,  except  abandoned  plantations. 

The  navigation  of  the  river  by  river  steamboat  is  somewhat  perilous  at  low  water 
owing  to  the  numerous  snags,  and  at  high  water  because  of  the  treacherous  eddies 
caused  by  projecting  points  and  cave-ins;  but  ample  water  for  steamboats  is  found  at 
all  times  of  the  year  over  the  reach  surveyed. 

Remains  of  the  **  Raft"  are  found,  chiefly  between  Simmesport  and  Melville,  most 
prominently  at  *'The  Ricketts"  and  **  Delano  Ricketts,"  where  the  navigable  chan- 
nel is  very  narrow,  and  the  "  Raft"  remains  are  plainly  visible  at  low  water. 

The  weather  and  river  stage  were  very  favorable  to  the  work. 

Miles  of  river  surveyed 69 

Time  occupied  by  survey  proper  in  days 52 

Rainy  days  and  Sundays 8 

Number  of  actual  working  days 44 

Progress  per  working  day  in  miles 1.5 

The  land  slope  of  the  left  bank  is  given  below  in  reaches.  The  increased  slope 
from  the  head  of  Alabama  Bayou  to  the  foot  of  same,  and  the  diminished  slope  from 
Melville  to  the  Alabama  Bayou,  would  seem  to  have  been  caused  by  the  levee  end- 
ing just  above  the  Alabama  Bayou  and  the  consequent  piling  up  of  the  water  and 
increased  deposit  of  alluvial  matter. 
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Slope  of  land  nwrfa^  per  mtfe,  with  distance  in  miles  from  head  of  Atchafalaycc.  2. 

Grand  River, 


SIi 


Eleva- 

tion of 

Slope. 

ground. 

Feet 

47.90 

0.00 

28.80 

19.10 

22.24 

6.66 

13.12 

9.12 

9.60 

8.52 

P.B.M.92,  Barbre  Landing 

P.  B.M.  10,  opposite  Melvtfle 

P.  B.  M.  15,  opposite  head  Alabama  Bayou 

Foot  A  labama  Bayou 

P.B.M.24,  opposite  Butte  La  Bose 


Elevations  are  referred  to  mean  Gulf  level. 

The  rapid  progress  of  the  survey  is  due  to  the  interest  and  industry  displ&y  e 
my  assistants,  and  the  favorable  conditions  for  the  work. 
Respectfully  submitted. 

W.  G.  Ck)MBBB,  AssistarU  Dn^ine 
Gapt.  Wm.  B.  Ladue, 

Corps  of  Engineers^  U.  S.  Army, 

Secretary  Mississippi  River  Commission, 
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REPORT  OF  JUNIOR  ENQINBSR  E.   L.    HARMAN   ON  ADJUSTMENT  OF    PRECISE-LEVEL    £ 
NORTH   OF  BRAINERD,  MINN.,  VIA  CABS  LAKE,  GRAND  RAPIDS,  AND  AITKIN,  UINN. 

St.  Louis,  Mo.,  June  2,  190i 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  adjustment  of 
precise-level  loop  north  of  Brainerd,  Minn. 

The  following  lines,  viz,  Brainerd,  Minn.,  to  Grand  Rapids,  Minn.  ( Black bei 
Station),  via  Cass  Lake,  Minn.,  1900;  Brainerd,  Minn.,  to  Aitkin,  Minn.,  1898;  a 
Aitkin,  Minn.,  to  Grand  Rapids,  Minn.  (Blackberry  Station),  1902,  form  a  cla 
loop. 

It  is  desired  to  embrace  all  this  work  north  of  Brainerd,  Minn.,  in  one  report,  wi 
rod  corrections  and  loop  adjustment  all  made. 

The  tabulated  results  have  all  been  published,  as  follows: 

(1)  Brainerd,  Minn.,  to  Aitkin,  Minn.,  1898  (under  head  St.  Paul,  Minn.,  to  A 
kin,  Minn.).  See  Report  of  Chief  of  Engineers,  1899,  Table  No.  5,  pages  3420 
3468,  the  report  on  which  and  the  descriptions  of  bench  marks  are  given  in  sao 
report,  pa^  3405  to  3419. 

(2)  Brainerd,  Minn.,  to  Grand  Rapids,  Minn.  (Blackberry  Station),  via  Cass  Lak 
Minn,  (under  the  heads  Brainerd,  Minn.,  to  Lake  Itasca,  Minn.,  1900,  and  Oa 
Lake,  Minn.,  to  Grand  Rapids,  Minn,  1900).  See  Report  of  Chief  of  Engineers,  190 
Table  No.  5,  pages  72  to  111,  the  report  on  which  is  given  in  same  report,  pages  < 
to  71,  and  the  descriptions  of  the  bench  marks  in  same  report,  pages  112  to  125. 

(3)  Aitkin,  Minn.,  to  Grand  Rapids,  Minn.  ( Blackberry  Station),  1902.  See  Repoi 
of  Chief  of  Engineers,  1903,  Table  No.  3,  pa^  80  to  96,  the  report  on  which  hi 
never  been  published,  but  the  route  of  the  hne  and  the  descriptions  of  the  bend 
marks  are  given  in  same  report,  pages  74  to  75  and  78  to  79. 

Some  items  of  a  report  will  have  to  be  mentioned  here  to  properly  lead  up  to  th 
adjustment  of  the  loop. 

Methods  of  field  wori. — ^The  methods  pursued  are  those  described  in  the  Report  o 
the  Chief  of  En^neers  for  1899,  page  3469. 

/futfrum^nto.— The  instruments  used  were  Kern  precise  level  No.  4,  Fauth  bubble 
No.  214,  and  Kern  precise-level  rods  Noa.  XVIII  and  XIX.  The  rod  supports  foi 
turning  points  were  foot  pins,  except  in  a  few  instances,  where  footplates  were  used 
where  we  had  stretches  ol  hard,  sandy  road. 
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The  instrumental  constants  were  determineil  at  the  beginning  and  at  the  end  of 
the  i^i'ason,  and  are  as  follows: 

Instrumental  constants. 


Instrument  telescope. 


Kern  No.  4. 
Do 


Date  of  obser- 
vation. 


Inequality  j 

I  of  collars,  I  Wire  inter- 
eorrt'ctlon        val  in 
p  in  milli-  millimeteni 
mettTH  per ,  per  meter, 
meter. 


Mar.  27.1902 
June  26, 1902 


0.0064 

-  .oa%  , 


4.26 
4.25 


Value  of  one  dhigion  of  bubble  tube. 


Bubble  tube. 

Date  of 
observation. 

Mar.  27,1902 
June  26, 1902 

Value  in 
seconds 
of  arc. 

Value  in 
millimeter 
per  meter. 

ftiathNo.214 

2.29 
2.25 

0. 01109 

Do 

.01090 

Value  of  correction  "A"  for  rods  is  56.9  mm.  a.s  determined  June  6, 1900. 


Lengths  of  rods. — In  the  office  reduction  the  standard  length  of  1  meter  on  rods 
XVIIl  and  XIX  has  been  taken  to  be  1.000105  meters,  this  value  l>eing  a  mean  of 
the  lengths  of  the  3  meters  on  each  rod  as  determined  by  comparison  with  the  Rep- 
sold  meter  (R.  1876)  on  the  United  States  Lake  8urvey  ('omparator  on  August  18, 
1901,  under  the  direction  of  Mai.  W.  L.  Fisk,  Corps  of  Engineers,  U.  S.  Army,  to 
whom  these  rods  were  loaned  that  summer.  The  resulting  length  of  each  meter, 
counting  from  the  lower  end  of  the  rod  in  lK)th  instances,  was — 

Rod  XVIII,  first  meter,  0.99984  meter,  at  temperature  23.4°  C. 

Rod  XVIII,  second  meter,  1.00037  meters,  at  temperature  23.5°  C. 

Rod  XVIII,  third  meter,  1.00010  meters,  at  temperature  23.6°  C. 

Rod  XIX,  first  meter,  1.00005  meters,  at  temi)erature  23.2°  C. 

Rod  XIX,  second  meter,  1.00023  meters,  at  temperature  23.3°  C. 

Rod  XIX,  third  meter,  1.00004  meters,  at  temperature  23.3°  C. 

Mean  value  of  1  meter  on  rods  is  1.000105  meters.  Therefore  the  difference  in 
elevation  between  bench  marks  will  be  numerically  trreater  than  that  given  by  the 
rods  by  0.105  millimeter  per  meter,  and  this  is  the  rod  correction  applied  on  this 
stretch  of  work. 

It  will  be  observed  that  this  is  nearly  the  same  as  applied  to  the  stretch  St.  Paul, 
Minn.,  to  Aitkin.,  Minn.,  1898,  for  the  same  rods,  viz,  4-0.12  millimeter  per  meter 
(see  Report  of  Ch-ef  of  Engineers,  1899,  p.  3407). 

In  view  of  the  close  agreement  of  the  two  values  given  above,  it  is  decided  (after 
consultation  with  W.  S.  Williams,  who  made  the  comparison  in  the  office  of  the 
secretary,  Mississippi  River  Commission,  on  April  9,  1901,  and  was  present  at  the 
comparison  made  by  the  United  States  I^ake  Survey  on  August  18,  1901 )  to  ignore 
the  correction  given  April  9,  1901  (viz,  —0.29  millimeter  per  meter),  to  the  lines 
Brainerd,  Minn.,  to  Lake  Itasca,  Minn.,  and  CasH  Lake,  Minn.,  to  Grand  Rapids, 
Minn.  (Blackberry  Station),  1900;  and  apply  this  last  correction  (viz,  4-0.105  milli- 
meter per  meter)  to  the  said  stretches  given  in  Report  of  Chief  of  Engineers,  1901, 
Supplement,  pages  72  to  111. 

As  to  the  lengths  of  meters  on  rods  XI  and  XIV,  which  were  usee!  in  conjunction 
with  rods  XVIII  and  XIX  on  the  1900  work,  it  will  be  seen  by  looking  at  the  com- 
parison given  in  Report  of  Chief  of  Engineers,  1901,  page  70,  that  the  length  of 
meter  on  rods  XI  and  XIV  is  only  0.02  millimeter  shorter  than  1  meter  on  rods 
XVIII  and  XIX.  Hence  we  must  agree  that  the  rods  are  close  to  being  identical 
in  length. 

Subsequent  information  has  come  to  us  as  to  the  length  of  meters  on  rods  XI  and 
XIV,  inasmuch  as  the]^  were  compared  with  the  apparatus  in  the  United  States  Lake 
Survey  office  in  Detroit,  Mich.,  in  August,  1904,  and  the  mean  value  of  1  meter  was 
determined  to  be  1.0000064  meters.  Now  this  is  0.3  millimeter  per  meter  longer 
than  given  April  9,  ^901,  in  office  of  Mississippi  River  Commission,  and  only  0.098 

Sup.  Eng.  1905 6 
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millimeter  per  meter  shorter  than  value  given  rode  XVIII  and  XIX  on  August  18, 
1901,  in  the  comparison  with  Repsold  meter  (R.  1876)  on  the  United  States  Lake 
Survey  Comparator. 

This  last  value  for  meters  on  rods  XI  and  XIV  simply  fortifies  us  in  applying  the 
value  for  rods  XVIII  and  XIX  obtained  August  18, 1901,  to  the  entire  line  Brainerd, 
Minn.,  to  Lake  Itasca,  Minn.,  and  Cass  Lake,  Minn.,  to  Grand  Rapids,  Minn. 
(Blackberry  Station) ,  1900. 

Adjustment  of  the  loop. — Applying  the  rod  corrections  as  mentioned  above,  we  have 
a  closure  at  temporary  bench  mark  230  H  (Blackberry  Station)  of  45.6  millimeters, 
the  length  of  the  loop  being  399.7  kilometei*s  (=249.8  miles),  or  a  closure  of  0.114 
millimeter  per  kilometer.  This  adjustment  is  made  in  the  tabulations  which 
follow  (Table  3). 
Respectfully  submitted. 

Eugene  L.  Harm  an. 

Junior  Engineer, 
Capt.  Wm.  B.  La  due, 

Corps  of  Engineers^  U.  S.  Army^ 

i^cretary  Mississippi  River  Commission. 


Table  No.  2. 

DESCRIPTION  OP  STONB-LINB  BENCH  MARKS  FROM  STONE  LINE  NO.  325,  NEAR  PINE  KNOLL, 
MINN.,  TO  STONE  LINE  NO.  328  AT  AITKIN,  MINN.  (1,086  MILES  ABOVE  CAIBO),  WITH 
ELEVATIONS  IN   FEET  ABOVE   MEMPHIS  DATUM. 

[Continued  from  Table  No.  4,  report  of  Chief  of  Enginocre.  1900,  pa^re  4621.    For  geodetic  positions 
see  Report  of  Chief  of  Engineers,  1899,  page  3399. 
Elevations  deduced  from  adjusted  elevations  of  precise  level  lines  north  of  Brainerd,  Minn.] 

Stone  line  325. 

[Three-fourths  mile  above  sharp  bend  in  river  at  Pine  Knoll  and  about  2\  miles  below  the  mouth  of* 

Cedar  Brook.] 

*fi,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  three-fourths  mile  above  sharp  bend  at 
Pine  Knoll;  300  meters  above  mouth  of  Wakefield  Brook;  on  high  ground,  75  meters 
back  from  river;  65  meters  below  Frank  Dotsler's  house.  Elevation  cap  on  pipe, 
1,216.67  feet;  bolt  in  tile,  1,212.70  feet. 

^4^.  Tile  and  pipe,  on  right  bank,  about  250  meters  above  mouth  of  Wakefield 
Brook,  on  high  ground,  75  meters  back  from  river,  on  lower  bank  of  low  open  spot; 
50  meters  below  a  point  opposite  Frank  Dotsler's  house.  Trees  l)lazed  facing  bench 
mark.    Elevation  cap  on  pipe,  1,204  feet;  bolt  in  tile,  1,200.02  feet. 

Stone  line  SS6, 

[About  600  meters  above  Cedar  Brook.] 

Af&,  P.  B.  M,  Tile  and  pipe,  on  left  bank,  600  meters  above  mouth  of  Cedar  Brook, 
in  cultivated  field,  35  meters  below  junction  of  fences,  50  meters  back  from  river,  100 
meters  above  house  on  property  belonging  to  D.  McGillis's  estate.  Elevation  cap  on 
pipe,  1,208.78  feet;  bolt  in  tile,  1,204.81  feet. 

^.  Tile  and  pipe,  on  right  bank,  opposite  ^Y,  in  timl^er,  50  meters  back  from 
river.  Trees  blazea  facing  bench  marck.  Elevation  cap  on  pipe,  1,207.57  feet;  bolt 
in  tile,  1,203.61  feet. 

^one  line  327. 
[Three  miles  below  Aitkin,  Minn.] 

*}^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  3  miles  below  Aitkin,  Minn.,  on  prop- 
erty of  Conrad  Schwab,  and  about  50  meters  southeast  of  his  house;  75  meters 
back  from  river,  3  meters  east  of  small  ditch,  3  meters  west  of  fence,  in  section  15. 
Blazed  trees:  36-inch  basswood,  39°,  23.1  meters;  8-inch  basswood,  105°,  3.5  meters; 
15-inch  ash,  173°,  5.3  meters.  Elevation  cap  on  pipe,  1,209.22  feet;  bolt  in  tile, 
1,205.26  feet. 

^^.  Tile  and  pipe,  on  right  bank,  3  miles  below  Aitkin,  Minn. ;  in  timber,  20 
meters  back  from  nver,  about  50  meters  above  a  point  opposite  Conrad  Schwab's 
houBe.    Elevation  cap  on  pipe,  1,209,62  feet;  bolt  in  tile  (not  leveled  to). 
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SUme  line  SB8. 
[At  wagon  bridge  at  Aitkin.  Minn.] 

^,  P.  B.  M.  Tile  and  pipe,  on  left  bank,  in  Aitkin,  Minn.,  in  cnltivated  field, 
one-half  meter  west  of  fence  on  west  side  of  street  leading  to  wagon  bridge  over  the 
MiflsiflBippi  River,  11  meters  south  of  fence  comer  on  property  of  Hodgeden  and 
McDonald,  and  about  75  meters  back  from  river.  Elevation  cap  on  pipe,  1,209.04 
feet;  bolt  in  tile,  1,205.07  feet 

H^-  Tile  and  pipe,  on  right  bank,  on  west  side  of  wagon  road  leading  to  wagon 
bridge  over  the  Mississippi  River,  40  meters  north  from  north  end  of  bridge  approach, 
one-mJf  meter  northwest  of  junction  of  fences,  in  Wm.  Scriven's  ^ard,  24.6  meters 
soatheast  of  the  southeast  comer  of  his  house.  Elevation  cap  on  pipe,  1,209.^  feet; 
bolt  in  tile,  1,205.21  feet 


Table  No.  3. — Elevations  of  precise-levd  bench  marks  north  ofBrainerdf  Minn. 

BRAINERD  TO  CAISS  LAKE,  1900. 

[For  description  of  bench  nuurkB  see  Report  of  the  Chief  of  Engineers  for  1901,  supplement,  pages  112 

to  120.] 


Bench 


Rod       Loop 

correc-  ftdjust- 

tion.     ment. 


Elevation  above 
Cairo  datum. 


Meters.       Feet 


)  North  base;  bolt  in  tile  (Braineid)  . 
i  North  base;  cap  on  pipe  (Bralnerd  i . 
.B.M.'i^  boltintUe. 


B.M.*p;  cap  on  pipe 

B.  M.  Merrifleld;  bolt  In  tile 

B. M. Merrifield;  capon  pipe 

B.M.Pequot;  boltln  tile 

B.M.Peqnot;  cap  on  pipe 

B.  M.Pine  River;  bolt  In  tile 

B.M.  Fine  River;  cap  on  pipe 

B.M.Backus;  bolt  in  tile 

B.M. Backus;  capon  pipe 

B.  M.  Hackensack;  bolt  in  tile 

B.M. Hackensack;  capon  pipe 

B.  M.  Portage  Lake;  bolt  in  tile 

B.  M.  Portage  Lake:  cap  on  pipe 

B.  M.  Walker;  bolt  in  tfle  (Walker,  Minn. ) . . 
B.  M.  Walker;  cap  on  pipe  (Walker,  Minn.) . 

B.M.Cole 

B.  H.  Water  tank  (Walker,  Minn. ) 

B.M.  Leech  Lake;  bolt  in  tile 

B.  M.  Leech  Lake;  cap  on  pipe 

B.M.  Steamboat  Lake;  bolt  in  tile 

B.  M.  Steamboat  Lake:  cap  on  pipe 

B.M.92 


+0.1 
-f  .1 
+  .2 
+  .4 
+  .6 
+2.4 
+2.5 
+2.9 
+S.1 
+4.2 
+4.4 
+6.9 
+6.0 
+5.9 
+6.1 
+3.8 
+3.9 
+3.7 
+4.9 
+4.1 
+4.2 
+3.3 
+3.4 
+4.2 


0.0 
.0 
.0 
-1.1 
-1.1 
-3.5 
-8.5 

-  5.2 

-  5.2 
-6.8 
-6.8 
-8.4 

-  8.4 

-  9.6 

-  9.6 
-10.8 
-10.8 
-10.8 
-10.8 
-11.8 
-11.8 
-13.3 
-13.3 
-14.7 


373.1287 
374.3441 
373.6327 
374.8407 
376.8967 
378. 1098 
396.7719 
396.9815 
400.9767 
402. 1818 
413.4471 
414.6571 
428.9034 
430.1180 
429.8087 
431.0227 
408.9291 
410. 1352 
408.3804 
420. 1169 
412.3561 
413.5600 
404.1840 
405.3909 
413.1351 


1,224.186 
1,228.174 
1.225.840 
1,229.808 
1,286.549 
1,240.529 
1,296.476 
1,802.444 
1,815.562 
1,819.506 
1,356.466 
1,860.486 
1,407.176 
l,4n.l61 
1,410.146 
1,414.129 
1,341.648 
1,845.600 
1,889.848 
1,378.349 
1,852.886 
1,356.839 
1,326.075 
1,330.034 
1,355.442 


CASS  LAKE  TO  LAKE  ITASCA,  1900. 

[For  description  of  bench  marks  see  Report  of  the  Chief  of  Engineers  for  1901,  supplement,  pages  112 

to  120.] 


'BM92. 

»!  b!  m!  Wye;  'bolt  Yii  Vlie '.'.'.'/.'.'.'.'. 

>. B.M.  Wye;  cap  on  pipe 

'.  B.  M.  Midge  Lake;  bolt  in  tile. 
^  B.  M.  Midge  Lake;  cap  on  pipe 

aBemidJi;boltlntile 

^Bemidji:  cap  on  pipe 

'B.M.WiUet8;  bolt  In  tile 

•.  B.  M.  Willets;  cap  on  pipe 

'.B.M.Bemidjitank 

^B.M.Dorman;  bolt  in  tile 

'.  B.  M.  Dorman;  cap  on  pipe 

*.  B.  M.  Collette;  bolt  in  tile 

'.  B.  M.  Collette:  cap  on  pipe 

^  County  line;  bolt  in  tile 

i  Conn^  line;  cap  on  pipe 

^  B.  M.  Hennepin;  bolt  in  tile. . . 
^  B.  M.  Hennepin;  cap  on  pipe . . 

*.  B.  M.  Rapids;  bolt  in  tile 

:B.M.Bapid8;  cap  on  pipe 


+4.2 

418. 1851 

+4.1 

—14.7 

412.0368 

+4.2 

—14.7 

413.2518 

+4.0 

—14.7 

410.9330 

+4.1 

—14.7 

412.1426 

+5.1 

— 14.7 

421.6475 

+5.2 

—14.7 

422. 8610 

+4.9 

— 14.7 

420.2631 

+5.1 

— 14.7 

421.4633 

+5.1 

—14. 7 

421.2973 

+5.5 

—14.7 

426.4273 

+6.6 

—14.7 

426.6389 

+5.1 

—14.7 

421.5217 

+6.2 

—14.7 

422. 7357 

+8.5 

— 14.7 

453.7556 

+8.6 

14.7 

454. 9717 

+5.7 

— 14.7 

427.7840 

+5.9 

—14.7 

428.9966 

+6.2 

—14.7 

432.0456 

+6.8 

—14.7 

4S8.25G0 

1,356.442 
1.361.839 
1,355.825 
1,348.218 
1,352.186 
1,383.870 
1,387.362 
1,378.796 
1,382.766 
1,882.221 
1,395.771 
1,899.746 
1,382.958 
1,386.940 
1,488.718 
1.492.708 
1,406.503 
1,407.481 
1,417.485 
1,421.466 
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Table  No.  3. — Elevaiiom  of  predse-level  bench  marks  north  of  Brainerd,  Minn. — Gont^d 
CASS  LAKE  TO  LAKE  ITASCA,  190&-Conanaed. 


Bench  mark. 


Bod 
correc- 
tion. 


Loop 
adjust- 
ment. 


Elevatioii  abofe 
Cairo  datniB. 


Meters.      FeeL 


P.B.M.La8alle:  Iwltlntile 

P.  B.  M.  La  Salle;  cap  on  pipe 

@  Prospect  Hill;  bolt  in  tile 

®  Prospect  Hill;  capon  pipe 

P.  B.  M.  Sherratt;  bolt  in  tile 

P. B. M. Sherratt;  capon  pipe 

P.B.M.ParJtllne;  boltlntfle 

P.  B. M. Park  line;  capon  pipe 

®  Itasca;  bolt  in  tile 

@  Itasca;  cap  on  pipe 

P.B. M.Park  House;  bolt  in  tile 

P.B. M.Park  House;  capon  pipe 

4.2  foot  mark  on  United  States  gauge,  Lake  Itasca 


mm. 
+  6.7 
+  6.9 
+15.8 
+15.4 
+  9.1 
+  9.2 
+  8.9 
+  9.0 
+10.6 
+10.6 
+  9.1 
+  9.8 
+  8.6 


mm. 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.-7 
-14.7 
-14.7 
-14.7 
-14.7 
-14.7 


487.8172 
438.5290 
518.4209 
519.6381 
459.6699 
460.8886 
457.6957 
458.9075 
473.0268 
474.2425 
460.0493 
461.2611 
453.8511 


1,4S11«1 
l,4tt» 

i.Toasa 

l,79i.» 
1,60&12) 
1,611IS 
1.S0LMI 
l.SO&ai 
1,S51W 

i,su.a 
i,mm 

I  1,51187 
I  1,4S8.IB5 


CASS  LAKE  TO  GRAND  RAPIDS  (BLACKBERRY  STATION),  1900. 

[For  description  of  bench  marks  see  Report  of  the  Chief  of  Engineers  for  1901,  supplement,  psgesia 

to  125.] 


T.B.M.92 

P.B.  M. Round  House  (Cass  Lake,  Minn.)  . 

U.8.E.B.M.347;  boltin  stone 

U.  S.  E.  B.  M.  347;  cap  on  pipe 

U.8.E.B.M.342:  bolt  in  stone 

U.8.E.B.M.342-  capon  pipe 

P.  B.  M.  Lomond  Spur;  bolt  in  tile 

P.  B.  M.  Lomond  Spur;  cap  on  pipe 

U.  S.  E.  B.  M.  837;  cap  on  pipe 

IBigosh;  boltintne. 


)Big06h;  cap  on  pipe. 
•   'Untile.... 


^Bena;  boiti 

pBena;  capon  pipe 

)  Norway  Grove;  oolt  in  tile. . 

)  Norway  Grove;  cap  on  pipe. 

SDivide;  boltlntlle 

)  Divide;  cap  on  pipe 

.M.MlsslsBip;  boltin  tile  a  ... 
B.  M.  Mississlp;  cap  on  pipca  . . 
U.S.E.B.M.304;  bolt  in  stone  . 
U.S.E.B.M.304:  cap  on  pipe... 
B.  M.  Tomahawk;  bolt  in  tile  . . 
B.  M.  Tomahawk;  cap  on  pipe . 
B.  M.  Wigwam:  bolt  fn  tile  . 


B.M.  Wigwam;  cap  on  pipe 

'^Starke;  boltin  tile 

p  Starke;  cap  on  pipe 

^Old  Road;  l)olt  in  tile 

501d  Road;  capon  pipe 

0  Deer  River;  bolt  in  tile 

9  Deer  River;  cap  on  pipe 

.  M.  Roundhouse;  bolt  in  tile  ( Deer  River,  Minnesota)  — 
B.  M.  Roundhouse;  cap  on  pipe  (Deer  River,  MinneJ<ota)  — 

U.S.E.B.M.192;  bolt  in  stone 

U.  S.  E.  B.  M.  192:  cap  on  pipe 

5.6-foot  mark  on  gage  on  R.  R.  bridge  over  Deer  River 

B.  M.  Cohasset;  bolt  in  tile 

B. M. Cohasset:  capon  pipe 

U.  8.  E.  B.M.  166:  bolt  in  stone 

U.  S.  K.  B.  M.  166:  cap  on  pipe 

B.M. Dam;  boltlntlle 

B.  M.  Dam;  cap  on  pipe 

Old  U.S. B.M 

P.  B.  M.  Pokegama  Falls 

U.S.E.B.M.f67;  boltin  stone 

U.  S.  E.  B.  M.  167;  cap  on  pipe 

XlV-foot  mark  on  gage  above  Pokegama  dam,  right  bank. 
Vlll-foot  mark  on  gage  below  Pokegama  dam,  right  bank 
Vlll-footmark  on  gage  below  Pokegama  dam,  lelt  bank  .. 

®  Grand  Rapids;  bolt  In  tile 

®  Grand  Rapids:  cap  on  pipe 

P.  B.  M.  Balustrade 

®  Race  track;  bolt  in  tile. 


+4.2 
+8.9 
+4.0 
+4.1 
+8.6 
+3.7 
+8.4 
+8.5 
+8.8 
+8.7 
+8.8 
+3.6 
+3.7 
+3.8 
+8.9 
+8.7 
+8.8 
+8.2 
+8.4 
+2.9 
+8.0 
+8.2 
+8.3 
+2.7 
+2.8 
f2.6 
+2.7 
+2.8 
+3.0 
+8.0 
+8.1 
+2.8 
+2.9 
+2.6 
+2.7 
+2.5 
+2.4 
+2.6 
+2.4 
+2.5 
+2.7 
+2.8 
+2.4 
+2.7 
+2.4 
+2.5 
+2.4 
+2.2 
+2.2 
+2.4 
+2.5 
+2.7 
+2.3 


-14.7 
-14.9 
-14.9 
-14.9 
-16.8 
-15,8 
-15.6 
-15.6 
-15.6 
-18.1 
-18.1 
-18.2 
-18.2 
-18.7 
-18.7 
-20.0 
-20.0 
-20.4 
-20.4 
-20.5 
-20.5 
-20*7 
-20.7 
-20.9 
-20.9 
-21.2 
-21.2 
-21.8 
-21.8 
-^22.0 
-22.0 
-22.0 
-22.0 
-22.1* 
-22.1 
-22.1 
-23.7 
-23.7 
-23.7 
-23.7 
-24.1 
-24.1 
-24.1 
-24.1 
-24.1 
-24.1 
-24.1 
-24.1 
-24.1 
-24.4 
-24.4 
-24.7 
-24.7 


418.1851 
410.1447 
411.2866 
412.4859 
407.0947 
408. 2920 
405.8882 
406.6044 
404.8496 
408.0282 
409.2428 
407.6207 
406.8892 
409.0078 
410.2157 
406.6060 
409.8106 
408. 99n 
405.2048 
400.4008 
401.5071 
408.2094 
404.4126 
898.9767 
400.1915 
897.9455 
899.1586 
400.2648 
401.4784 
401.6708 
402.8902 
899.4002 
400.5967 
897.6082 
398.8005 
896.7061 
396.4229 
897.6817 
896.8425 
897.0375 
399.0827 
400.2441 
896.4145 
898.4708 
896.0942 
897.2939 
896.2096 
894.8787 
894.3860 
895.4128 
896.6242 
899.8649 
395.4149 


1,345.01 
1,84IlSS 
l,aSLSB 
1,815l« 
l.mSB 

i,mte 
i,8ka< 
i,8&at 
i,snti7 

1,34163 
1,3S7.3N 
l,3il.M 
1,34L« 
1.345iM 

i.3iaai 
i,34iat 
i,s&« 

1,3&49 
1.311» 

i,ia«n 

13»l« 
1,80&SIII 
1,3U.IK 
l.S06i« 
1.3D9l»7 

i^siiaT 

l,817.]fi 
I8l7.g 
1,8ZL« 

imj 

ISlig 

13Bk5tt 
I.300LS 
l,30ig 
12»J 

i»f! 

1.303.1! 

1,3»2 
l3W.g 
l.»2 

laifi 

1.2S7.2 
1,3M.2 


oB.  M.  Ml03issip  was  moved  by  railroad  company  in  June,  1904;  present  elevation  not  deiemitf^ 
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Tabu  No.  3. — EUvaHoM  qfprecise4evd  bench  marks  north  of  Brainerd,  Minn. — Cont'd. 
CAfiS  LAKE  TO  GRAND  RAPIDS  (BLACKBERRY  STATION).  1900— Continued. 


Bench  mark. 


SRiee  tnek;  cap  on  pipe 
M.  Grand  Rapids:  bolt  in  tUe . 
B.M.  Grand  RapidF;  cap  on  pipe 

P.  B.M.  Prairie  Myer 

ALAPralrie;  cap  on  pipe 

Km. Blackberry;  boUIntile 

B.  M .  Blackbeiry;  cap  on  pipe  . . . 
T.B.M.  290.... ........ .....r... 


Rod 
correc- 
tion. 


+2.6 
+2.5 
+2.6 
+2.6 
+2.6 
+8.1 
+8.2 
+8.2 


'    Elevation  above 
Loop  I      Cairo  datum, 
adjust- 1 
ment. 


Metere. 


Feet. 


mm. 
-24.7 
-24.7 
-24.7 
-25.1 
-25.2 

-as.  8 

-25.8 
-25.8 


396.6255 
896.8272 
898.0879  < 
897.4707  I 
397.4918  ' 


1,801.276 
1,801.938 
1,806.910 
1,304.049 
1.804.119 


402.8506  I  1,820.060 
403.5622  ,  1.824.085 
403.1778  1,822.774 


AITKIN  TO  GRAND  RAPIDS  (BLACKBERRY  STATION),  1902. 

[For  description  of  bench  marks  see  Report  of  the  Chief  of  Engineers  for  1908,  supplement,  pages  78 

and  79.] 


P.  B.  M.  Conrt'honse  (Aitkin)  a 

P.B.M.M«;  boltintilea 

P. B.  M.  *f *;  cap  on  plpea 

f  Lower  base;  bolt  in  tile  a. . . 
Lower  base;  cap  on  plpea . . 
M.«P;boltlntUe6. 


B.M.*]';  capon plpeb 

C.  8.  £.  B.  M.  202;  cap  on  pipe  . 
P.B.M.Cntofr;  bolt  in  tfie  ... 


P.  B.  M.  CutroB:  cap  on  pipe  . 
P.B.M.BIggar;  bolt  In  tile  .. 
P.B.  M.  Bigicar.  cap  on  pipe  . . . 

P.  a  M.  Satton ;  boll  in  tile 

P.  B.  U.  Satton:  cap  on  pipe 

U.  8.  E.  B.  M.  209:  bolt  in  stone  . 
U.8.E.B.M.209:  capon  pipe... 
P  a  M.  Waldeck:  bolt  in  tHe . . 
P.B.  M.  Waldeck;  cap  on  pipe . 
PaM.Fowld8;  bolt  in  tile.... 


_18;  cap  c 
P.aM.8band;boltint 
P.aM.Stmnd;caponp. 
P. an. Carlson:  bolt  in  t 
P. B.li. Carlson:  capon  i 
P.aM.8chool;  bolt  in  tL... 
P.  B.  U.  School;  cap  on  pipe. 

P.aM.Pat;  bolt  in  tile 

P.B. M. Pat;  cap  on  pipe 

P.aM.Sandy;  boltln  tile 

U.I aa*M*''"'  ~P ^'^  P*P® 

PB.M.Big  Laifi^iiV bolt  in'tlle  '. 
P.  B.  M.  Big  Lagoon;  cap  on  pipe. 
P.  B.M.  MTdway:  bolt  in  tile .  .V. . 

P-  a  M.  Midway;  cap  on  pipe 

P.B.M.Wellr.  boltln  tile..V..... 

P.a  M.  Wells;  cap  on  pipe 

P.aM.Stone:  bolt  in  tile 

P.  a  M.  stone;  cap  on  pipe 

P.ail.LeMoon;  bolt  in  tUe  . . . . 
P.  a  If.  Le  Moon;  cap  on  pipe  ... 
P.B.M.Tie8Ben:  boltln  tilerr.... 

P.  B.  M.  Tiessen;  cap  on  pipe 

P.aM.  Vicinity;  bolt  in  tfie 

r.  a  M.  Vicinity;  cap  on  pipe 

P. a M. 8hep;  6olt  in  tile  . !?..... 

r-B.M.8hep;  capon  pipe 

P.B.M.8pm  Hand;  bolt  In  tile., 
n  »'  M-  3^1^t  Hand;  cap  on  pipe . 
P.aM.Hamilton;  bolt  in  tfle ... 
^-  a  M.  Hamilton;  cap  on  pipe  . . 
P.B. M.  Five  Pines;  boltintfle  .. 
£•  1-  S-  ^^®  Pines;  cap  on  pipe  . 
P.B.M.8trawberry;  boltintOe  . 
5p"5;  J^'^be'Ty;  cap  on  pipe. 


0.0 

-  .5 

-  .4 

-  .5 

-  .4 

-  .5 

-  .4 

-  .8 

-  .4 

-  .3 

-  .4 

-  .8 

-  .3 

-  .2 

-  .3 

-  .2 

-  .2 

-  .2 

-  .2 

-  .1 

-  .2 
.0 


.8 
.4 
.2 
.3 
.0 
.2 
.1 
.2 
.1 
.8 
.4 
-h  .8 
+  .9 
.6 
.7 


+ 

+  .6 

+  .8 

+  .8 

+  1.0 

+1.1 

+1.2 

+1.3 

+1.4 

+1.3 

+1.4 

+1.6 

+1.7 

+1.7 

+1.8 

+2.1 

+2.2 

+2.6 

+2.7 

-+2.7 


+  7.7 

+  7.8 

+  7.8  I 

+  7.8  I 

+  7.8' 

+  7.8 

+  7.8 

+  8.6 

+  8.7 

+  8.7 

+  8.9 

+  8.9 

+  9.5 

+  9.6 

+  9.8 

+  9.8 

+  9.9 

f  9.9 

+10.6 

+10.6 

+11.0 

+11.0 

+11.6 

+11.6 

+12.2 

+12.2 

+12.7 

+12.7 

+18.3 

+13.3 

+13.3 

+18.6 

+18.6 

+14.2 

^14.2 

+14.7  I 

+14.7 

+  15.1  I 

+15.1  I 

+15.8 

+15.8  I 

+16.4  1 

+16.4  I 

+16.9 

+16.9 

+17.4 

+17.4 

+17.8 

+17.8 

+  18.4 

+18.4 

+19.0 

+19.0 

+  19.4 

+19.4 

+19.7 


376.7768  ' 

871.3085 

3T2.5147 

871.3673 

372. 6811 

371.3472 

372.5612 

873.3044 

872.2609 

373.4684 

8T2. 52.56 

373.7395 

373.8717 

374.6911 

873.9496 

375.1651 

874.2580 

875.4696 

874.6953 

875.8117 

376. 1925 

376.4009 

379.7242 

880.9862 

878.8802 

880.0921 

877.2417 

378.4546 

377.8484 

879.0566 

377.3781 

879. 4a% 

380.6248 

381.2948 

385.5156 

8«2.55«9 

883.7440 

383.1946 

384.4082 

385.2787 

386.4915 

887.0149 

388.2302 

388.8788 

390.0899 

388.8325 

390.0146 

391.5158 

892.7329« 

392.4222 

398.6376 

396.7172 

897.9307 

401.5911 

402.8063 

403.1778 


1,286.158 
1,218.198 
1,222.172 
1.218.406 
1,222.390 
1,218.342 
1.222.326 
1,224.768 
1.221.807 
1,225.801 
1,222.206 
1,226.190 
1,224.984 
1,228.964 
1,226.880 
1,280.885 
1,227.892 
1,281.867 
1,228.996 
1.282.989 
1,230.968 
1,284.922 
1,246.825 
1,249.802 
1,248.066 
1,247.062 
1,287.681 
1,241.660 
1,239.671 
1,248.636 
1,238.128 
1,244.781 
1.248.780 
1.260.821 
1,264.826 
1,255.040 
1,259.014 
1,257.211 
1.261.198 
1,264.049 
1,268.028 
1,269.746 
1,273.782 
1,275.860 
1,279.884 
1,275.700 
1,279.686 
1,284.510 
1,288.506 
1,287.486 
1.291.473 
1,301.577 
1,305.669 
1,317.668 
1,321.566 
1,822.774 


a  For  description  sec  Report  of  the  Chief  of  Engineers  for  1899,  page  8419. 
frfbr  description  see  page  83  herewith. 
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Table  No.  3. — Elevations  of  precise-level  bench  marks  north  of  Brainerd,  Minn, — Cont'd. 

BRAINERD  TO  AITKIN,  1896. 
[For  deflcrlption  of  beocfa  marks  see  Report  of  the  Chief  of  Enisineers  for  1899,  pa^es  8417  to  8419.] 


Bench  mark. 


North  base;  bolt  In  tile  (Brainerd) . 
North  base;  cap  on  pipe  (Brainerd). 


B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M. 
B.M 


,*;  bolt  in  tile  . 
•;  cap  on  pipe  . 
';  bolt  in  tile.. 
';  cap  on  pipe  . 
•;  boltlnUle.. 
*;  cap  on  pipe  . 
•;  bolt  in  tile.. 
•;  cap  on  pipe  . 
»:  bolt  in  tile.. 
•;  cap 
»;  bolt 


ap  on  pipe  . 
loltintile.. 


;  cap  on  pipe  . 
;  bolt  in  tile.. 
;  cap  on  pine  . 
;  bolt  in  tile.. 
;  cap  on  pipe  . 
;  bolt  in  tile.. 
;  cap  on  pipe  . 
;  bolt  in  tile.. 
;  cap  on  pipe  . 
;  bolt  in  tile  . . 
;  cap  on  pipe  . 
bolt  in  tile  . . 
;  cap  on  pipe  . 


B.  M.  court-houoe  (Aitkin) . 


_    _       ,  Elevation  above 

Rod    I  Loop        Cairo  datum. 

correc-  adjust- 1 

tion.     ment.     ^^^^       ^^^ 


+17.9 
+18.1 
+18.8 
+18.6 
+18.1 
+18.2 
+19.2 
+19.4 
+17.0 
+17.1 
+17.6 
+17.8 
+17.4 
+17.5 
+17.6 
+17.7 
+18.0 
+18.1 
+18.2 
+18.3 
+18.0 
+18.1 
+17.7 
+17.8 
+17.7 
+17.8 
+18.8 


0.0 
.0 
+  .4 
+  .4 
+2.2 
+2.2 
+2.8 
+2.8 
+S.8 
+8.8 
+3.9 
+8.9 
+4.8 
+4.8 
+4.8 
+4.8 
+6.6 
+5.5 
+6.1 
+6.1 
+6.6 
+6.6 
+6.9 
+6.9 
+7.2 
+7.2 
+7.7 


378.1287 
874.3441 
376.7290 
877.9423 
374.6499 
375.8557 
384.0644 
385.2713 

I  365.5892 
366.7479 
370.6447 
371.8548 

,  868.5474 
369.7513 

I  370.3335 
371.5444 
373.8324 
376.0438 
375.4658 
376.6760 
373.6802 
874.8395 
371.2242 
372.4851 
371.3624 
372.5685 
376.7768 


1,224.186 
1/228.174 
1.235.998 
1.239.979 
1,229.177 
1,233.138 
1,260.065 
1,264.025 
1,199.287 
1,203.262 
1,216.037 
1,220.005 
1,209.156 
1,213.106 
1,215.016 
1,218.989 
1,225.495 
1,280.470 
1,231.854 
1.235.825 
1.225.832 
1,229.800 
1.217.988 
1,221.911 
1.218.392 
1.222.349 
1,236.152 


Appendix  1  D. 

BBPOBT  OF  KIVAS  TULLY,  ASSISTANT  BNGINEBR,  ON  OAUQEB,   REDUCTION  OP  PHYSICAL 
DATA  AND  OFFICE  PUBLICATIONS. 

St.  Louis,  Mo.,  May  SI j  1905. 
Captain:  I  have  the  honor  to  submit  the  following  report  upon  the  work  pertain- 
ing to  gauges,  discharge  observations,  and  office  publications  from  June  1,  1904,  to 
May  31,  1905: 

OAUOBB. 

The  gauges  in  charge  of  this  office  comprise  37  regular  ^uges  on  the  Mississippi 
River  from  St.  Louis,  Mo.,  to  Fort  Jackson,  La.,  and  its  pnncipal  tributaries.  These 
gauges  are  read  twice  daily.  The  highest  and  lowest  readings  on  each  of  them  during 
the  year  1904  will  be  found  in  Table  No.  4.  The  highest  and  lowest  readings  for  each 
year  from  1898  to  date  are  also  given  in  Table  No.  6.  This  table  is  in  extension  of 
that  published  in  Rejwrt  of  Chief  of  Engineers  for  1898,  pages  3250  to  3276. 

Twenty-one  of  these  gauges  were  received  by  transfer  from  the  United  States 
Engineer  Office  at  Vicksburg,  Miss.,  in  1901;  the  others  were  established  by  this 
office.  A  gauge  established  at  Aitkin,  Minn.,  for  use  during  the  general  survey  of 
the  river  in  that  vicinity  was  discontinued  on  June  30,  1904. 

In  addition  to  the  regular  gauges  there  are  maintained  185  high- water  gauges  dis- 
tributed about  5  miles  apart  on  the  main  river  from  Head  of  the  Passes  to  Cairo. 
These  are  r^ad  only  at  times  of  extreme  high  water. 

Two  self-registenng  tide  ^u^  are  mainlined  on  the  Gulf  of  Mexico,  one  at  East 
Bav,  La.  ^  and  one  at  Biloxi,  Miss. 

A  detailed  description  of  these  gauges  will  be  found  in  the  Supplement  to  the 
Report  of  the  Chiei  of  Engineers  for  1902,  pages  52  to  59.  The  number  and  location 
of  stations  are  the  same,  with  the  exception  that  the  gauge  at  Belmont,  Mo.,  was 
moved  across  the  Mississippi  River  to  Columbus,  Ky.,  where  it  has  since  been  main- 
tain^. Minor  changes  and  renewals  made  in  the  various  gauges  have  been  recorded 
in  the  Supplements  for  1903  and  1904,  pages  97  and  63,  respectively. 

At  the  date  of  the  last  annual  report  the  gauge  inspection  party,  in  char^  of  Mr. 
£.  L.  Harman,  junior  engineer,  on  the  steamer  Mars^  was  above  New  Madrid  on  the 
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■nrratbe  nver.  The  high- water  gaujeres  178  to  182  and  the  refnilAi*  gauges  at  Colam- 
\tLiy^  ind  C^ro,  HI.,  were  insrpecteii  by  Jnne  2,  1904,  and  the  party,  after  eetab- 
Ibii^  ruige  stations  for  a  new  dischar^  section  at  Thebes,  111.,  45  miles  above 
toi,  mtaroed  to  the  fleet  at  West  Memphis  and  waa  disbanded  on  June  9. 
Tie fwoiar  mnizep  between  Memphis  and  St.  Louis  were  inspected  by  a  party  in 
riu^of  Mr.  E.  E.  Whitehead  on  the  upstream  trip  of  the  steamer  Mitnmjypi^  Octo- 
kr  ^  to  31.  Material  for  the  reconstruction  of  the  regular  gauge  at  Cape  Girardeau, 
I&,  v»  lift)  brought  up  on  this  trip  and  left  at  that  station. 

TierepiUr  low-water  ins^pection  of  all  the  gauges  between  Memphis  and  Cairo 
«E  befim  bv  Junior  Engineer  K.  L.  Uarmau  on  the  steamer  Patrol  on  November  16, 
Moa  reaching  Fulton,  Tenn.,  the  outfit  was  transferred  to  other  work  and  the 
iipeaieii  was  taken  up  by  Mr.  A.  V.  B.  Candler  on  the  steamer  ViUcan  December 
Kiad  completed  early  in  January. 

Ail  the  regular  gauges^  from  'Mhoon  Landing,  Miss.,  to  Carrollton,  La.,  were 
■fteeted  frMu  Noveml)er  8  to  December  6  by  a  party  in  charge  of  Junior  Engineer 
to.  H.  Wolbrecht  on  the  steamer  Mars. 

A&eriDakiDg  discharge  obeervations  at  Carrollton,  La.,  and  rebuilding  the  tide- 
pvee  boase  and  approac-h  at  East  Bay,  La.,  this  partv  resumed  the  gauge  inspection 
•riy  in  January  and  int^piected  the  Fort  Jackson,  La.,  gauge  and  the  high-water 
pB^  &wn  the  Hea^l  of  the  Pa-sses  to  Memphis,  revisiting  also  the  regular  gauges 
AoTrFon  Jackson.  Heavy  running  ice  in  the  river  rendered  progress  slow  on  tne 
■tare  trip,  and  the  boat  was  tieil  up  four  days  at  Greenville,  Miss.,  on  this  account. 
Iflaphie  was  reached  aboat  February  20  and  the  boat  laid  up  at  the  fleet. 
The  icgolar  ^uges  on  the  Tennessee,  St.  Francis,  White,  Arkansas,  and  Red  rivers 
wp  u^^cted  from  November  1  to  13  by  Assistant  Engineer  George  H.  French. 
mgan^at  Louisville,  Ky.,  were  inspected  in  June,  and  the  gauges  at  Nashville, 
raa-,  and  Cape  Girardeau,  Mo.,  were  reconstructed  and  will  be  referred  to  again  in 

Tbft  high-water  inspection  of  the  regular  gauges  is  now  in  progress, 
l^fsages  were  generally  maintained  in  good  order  by  means  of  the  semiannual 
■pwttioQg,  and  except  in  a  verj'  few  cases  the  errors  found  by  leveling  were  less 
ftm ODe-tentli  of  a  foot.  In  a  few  cases,  as  at  Mhoon  Landing  and  Sunflower  Land- 
^^**fre  the  unstable  nature  of  the  river  banks  causeil  c»onsiderable  disturbances 
«  the  fzmges,  special  inspections  were  promptly  made,  the  gauges  reset  correctly, 
■M^  conations  for  the  records  carefully  determined. 
IHie following  t»uges  were  re< constructed: 

iWuHa^,  Term.  (U.  S.  engineer  gauge,  Cumberland  River).— This  was  one  of  the 
Uittti  States  engineer  gauges  transferred  to  this  oflice  in  1901.  The  old  ^uge  at 
wis eUtioii had  been  in  use  about  thirty  years.  The  main  section  was  of  the  mclined 
^P*- '^f  timber,  with  an  iron  strip  for  the  graduations.  The  timbers  were  of  red 
war, hot  were  much  decayed,  and  on  the  iron  strip  were  cut  two  sets  of  graduations, 
"*<h  Hindered  correi-t  reading  difficult.  It  was  therefore  decided  to  rebuild  the 
Wf-  Thi?  was  done  under  contract,  the  portions  from  5.4  to  56  feet  being  rebuilt 
a  Jane,  and  the  portion  from  5.4  to  1.3  feet  in  August. 

In  tbe  litter  part  of  Octol)er  the  new  dam  about  3  miles  below  Nashville  was 
^w«d,  tnd  the  pool  apparently  stands  about  61  feet  on  the  gauge, 
^^jwonstrocted,  the  gauge  is  now  as  follows: 

Jwsonge  i.M  at  the  foot  of  Broad  street.  The  main  section  is  inclined  and  follows 
f'^i^lope  of  the  levee.  It  c<'>n8ists  of  a  6  bv  6  inch  red-cedar  stringer,  on  top  of  which 
^  bolted  a  «trip  of  iron  4  inches  wide  and  |  inch  thick.  The  stringer  is  embedded 
ia\hfcW\ee  and  rests  on  crosspieces  of  the  same  timl)er  4  feet  long  set  in  the  ground 
*^'  6  feet.  A  narrow  strip  of  the  levee  on  either  side  of  the  gauge  is  paved  with 
^^:  Thip  section  reafis  from  zero  to  46.3  feet.  The  new  porti(Tn,  from  IJ  to  46.3 
r*^^256  feet  long.  Temporary  graduations  were  cut  in  a  wood  strip  alongside  the 
^^'.ihe  nermanent  graduation's  will  l)e  cut  in  the  iron  at  next  low  water,  after 
wjowlng  due  time  f(.»r  any  flight  settlement  The  up|>er  sections  are  vertical  and 
^**^V^an  iron  stri]>  i  by  4  inches,  graduated  from  50.7  to  56  feet,  lx)lted  to  south- 
^piiaeterof  Temjierance  Hall,  north  Me  of  Broad  street,  near  the  corner  of  Front 
'^  and  two  wooden  Ixmrds,  one,  reading  from  41  to  52  feet,  nailed  to  a  6  by  8  inch 
^V*«ton  the  levee  opposite  the  34-foot  mark  of  the  inclined  gauge,  and  the  other, 
''^"Dgfroni  48.1  to  54  teet,  spiked  to  a  telephone  pole  at  top  of  levee.  The  gauge 
**?8etfnjm  B.  M  1  (Merrill),  which  is  51.98  feet  above  zero  of  gauge. 
^^Y  ^'^^rdeaUf  Mo.  (Mississippi  River  Commission  gauge,  Mississippi  River). — A 
^■"^'nciined  gauge  was  built  in  the  pave<l  levee  in  the  early  part  of  December.  This 
^^  consists  of  an  8  by  10  inch  wood  stringer  with  an  iron  strip  4  inches  by  |  inch 
pN  on  top  and  sunk  flush  with  top  of  levee  paving.  The  stringer  rests  on  timber 
J^^  set  8  feet  apart  and  extending  about  4  feet  below  surface  of  levee.  The 
'^^rend  of  stringer  is  bolted  down  to  the  natural  rock.    The  timber  is  all  yellow 
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pine  and  was  thoroughly  Bwabl)ed  with  carbolineum.  The  inclined  section  is  a  little 
south  of  the  south  line  of  Themis  street,  produced,  and  parallel  therewith.  Tempo- 
rary graduations  were  cut  in  a  wooden  strip  nailed  aloneside  the  iron  and  read  from 
7  to  31.5  feet.  Two  vertical  sections  of  wood  are  at  the  former  gauge  site  at  the  foot 
of  Independence  street  about  2  blocks  below  the  inclined  gauge,  and  r€»d  from  5 
to  9  feet  and  from  26  to  36  feet,  respectively.  The  new  gauge  was  set  from  perma- 
nent bench  mark  54,  which  is  41.67  feet  above  the  zero. 

MemphiSf  Tenn.  (U.  S.  engineer  gauge). — The  new  concrete-steel  gauge  constructed 
at  the  foot  of  Beal  street,  built  in  December,  1903,  was  extended  down  to  the  2-foot 
mark  in  December,  1904.  It  is  intended  to  connect  the  various  bench  marks  of  this 
gauge  by  precise  levels  this  season,  as  the  ordinary  level  lines  show  a  disagreement 
of  about  0.05  foot. 

The  gauge  bulletin  frames  and  figured  plates,  used  for  displaying  th^  river  stage^  to 
passing  boats,  were  repaired  and  repainted  at  gauge  inspections.  Some  of  these  are 
nearly  worn  out,  and  such  are  l>eing  replaced  with  tbone  of  the  latest  type,  shown 
on  plate  3,  supplement  to  Report  of  Chief  of  Engineers,  1903.  New  bulletms  of  this 
type  were  put  up  during  the  year  at  New  Madrid,  Mo.,  Cottonwood  Point,  Mo., 
Fulton,  Tenn.,  mouth  of  White'  River,  Ark.,  Lake  Providence,  La.,  Natchez,  Mias., 
and  Carroll  ton,  La. 

The  highest  and  lowest  gauge  readings  of  the  year  1904  at  all  stations  on  the  Miss- 
issippi River  and  its  tributaries  are  given  in  Table  No.  4.  It  will  be  noticed  in  this 
table  that  in  only  two  cases  are  the  records  of  former  years  surpassed,  namely,  at 
Peoria,  on  the  Illinois  River,  where  the  high  water  of  March  28-29,  1904,  was  1.1 
feet  higher  than  before  recor(le<l,  and  at  Johnsonville,  Tenn.,  on  the  Tennessee 
River,  where  the  low  water  of  October  26  to  November  4  was  0.6  foot  loi»erthan 
before  recorded. 

Table  No.  5  gives  the  annual  highest  and  lowest  gauge  reading  for  stations  on  the 
Mississippi  River  and  tributaries  from  1898  to  July,  1905,  inclusive,  and  is  in  contin- 
uation of  Table  No.  9,  printed  on  pages  8250  to  32t6,  Report  of  Chief  of  Engineers  for 
1898.  At  manjr  stations  on  the  main  river  the  highest  water  has  occurred  since  that 
table  was  published.  The  previous  highest  and  lowest  are  given  where  they  have 
not  been  surpassed  since  1898. 

Hydrographs  of  the  regular  gauges,  Cairo  to  Fort  Jackson,  from  June  1,  1904,  to 
May  31,  1905,  are  given  on  plate  1. 

The  tide  gauges  at  Biloxi,  Miss.,  and  East  Bay,  La.,  have  been  maintained  during 
the  year.  The  staff  gauges  and  their  bench  marks  were  connected  by  precise  level- 
ing m  February,  1905.  The  gauge  house  and  plank  walk  at  East  Bay  were  rebuilt 
in  January,  1905.  Owing  to  the  demands  of  field  work  but  little  time  was  available 
for  the  reduction  of  the  records  during  the  year,  but  this  work  is  now  in  progress. 

DISCHARGE  OBSERVATIONS. 

All  the  discharge  observations  made  under  the  Mississippi  River  Commission  dur- 
ingthe  year  1904  have  been  reduced;  the  results  will  be  found  in  Table  No.  6. 

The  high-water  measurements,  which  were  all  made  at  about  the  crest  of  the 
flood,  were  at  eight  stations  on  the  Mississippi  River  from  Thebes,  111.,  to  Carrollton, 
La.,  and  at  one  station  on  the  Atchafalaya  and  at  one  on  the  Arkansas  River. 

The  low- water  discharge  was  measured  at  only  one  place  on  the  Mississippi  River 
(Carrollton,  JjSl.  ),  and  atone  place  on  the  Atchafalaya  (Neita,  La. )  The  results  give 
the  lowe.«t  discharge  of  record  at  each  place. 

The  discharge  observations  were  made  and  reduced  in  the  usual  manner,  except 
that  at  all  stations  below  Cairo  throughout  a  large  part  of  the  work  two  meters  were 
used  simultaneously,  suspended  on  the  same  cable  and  about  2J  feet  apart  in  the 
vertical.  Each  meter  gave  an  independent  velocity  record,  and  a  complete  disi^harge 
was  computed  for  each  meter.  This  only  slightly  increased  the  work  of  computation, 
as  the  same  partial  areas  were  used  for  toth  meters. 

This  method  of  measuring  (lif?chaiige  had  been  trie^i  before  by  this  office  in  an 
experimental  way  at  comparatively  low  stages;  the  results,  however,  indicated  that 
it  was  an  improvement  in  meter  work,  and  as  this  was  the  first  time  it  was 
einployed  during  high  water,  the  following  additional  information  may  be  of  interest. 

The  obser\'ations  at  Columbus,  Chicot,  Red  River  Ijinding,  and  Simmesport  were 
all  made  by  the  same  party  using  Price  meter  No.  34  and  Haskell  meter,  wheel  No.  lA- 
With  the  exception  of  two  days  the  two  meters  gave  almost  the  same  dischaives,  the 
difference  on  April  13  at  Chicot,  Ark.,  being  only  204  cubic  feet  per  secona.  The 
velocities  in  feet  per  second  at  each  station  on  the  cross  section  for  this  day  were  as 
follows: 


Digitized  by 


Google 


MISSISSIPPI  BIVEB  COMMISSIOSr. 


89 


station,  L.  B. 

Haskell, 
No.  m. 

Price 
No.  84. 

1 

1.50 
8.45 
&66 
7.76 
8.20 
4.80 
5.29 

8.81 
6.47 
7.75 
3.44 
4.17 
5.09 

2 

8 

4 

5 

6 

Stotion,  L.  B. 


Haakell, 
No.  n. 


5.88 
5.92 
6.17 
5.79 
5.81 
6.45 
7.07 


Price 
No.  34. 


5.80 
5.97 
6.18 
5.73 
5.84 
6.58 
7.21 


Station,  L.  B. 


15... 
16... 
17... 


'Haskell, 
■  No.  1/1. 


Price 
No.  84. 


Mean.. 


It  will  be  noticed  in  the  above  table  that  the  in^eateet  difference  is  0.33  foot  at 
station  6,  the  difference  of  the  means  being  only  0.004  foot  per  second. 

The  only  days  on  which  these  meters  differed  materially  were  the  last  day  at 
Columbus,  April  7,  and  the  first  day  at  Chicot,  April  11,  the  differences  beinf^  0.57 
foot  and  0.32  foot  per  second,  respectively;  the  Haskell  meter  gave  the  lower  veloc- 
ity in  both  cases. 

It  seems  probable  that  something  may  have  interfered  with  one  or  lx>th  of  the 
meters  on  these  davs,  and  that  later,  in  handling  the  meters,  the  cause  was  unknow- 
ingly removed.    Tne  observer  could  not  account  for  the  discrepancies  referred  to. 

The  mean  of  the  results  of  the  two  meters  is  given  in  every  case  where  these  two 
meters  were  used. 

The  dischaiige  party  at  Helena,  Ark.,  and  Carrollton,  La.,  used  Price  meter  No.  22 
and  Haskell  meter,  wheel  No.  11.  At  Helena,  except  on  the  last  day,  these  two 
meters  gave  widely  different  results;  on  the  last  day,  and  afterwards  at  Carrollton, 
the  differences  were  very  much  smaller,  indicating  some  change  in  the  meters.  The 
following  table  shows  the  velocities  obtained  in  feet  per  second  at  each  station  across 
the  river  on  April  10,  in  the  period  when  the  difference  was  greatest,  the  means 
differing  0.42  foot  per  second. 


station. 

Haskell 
No.  11. 

Price 
No.  22. 

StaUon. 

Haskell 
No.  11. 

Price  ■ 
No.  22. 

Station. 

HaMkcll 
No.  11. 

Price 
No.  22. 

1 

4.41 
8.80 
9.54 
10.01 
8.  SO 
6.26 

4.35 
7.95 
8.68  , 
9.19, 
8.17  1 

7 

a4.87 
4.69 

a4.83 
8.39 

a3.66 

a2.92 

4.60  1 

18 

2.90 
a2.63 
a  2. '26 

a3.02 

2 

8 

4.26  ! 
a8.65 
3.44 

14 

al.78 

8 

9 

16 ; 

3.00 

4                   

10.             

5 

11 

3.27             Mean.... 
2.86   1 

5. 325        4.  fl99 

6 

5.77  1 

12 

a  Registrations  not  complete  for  the  full  five  minutes'  ran. 

The  largest  difference  is  at  station  9,  where  the  Haskell  meter  veUx-ity  seems 
excessive.  On  April  15,  the  last  day,  the  mean  difference  was  only  0.16  foot  per 
second 

At  Carrollton,  where  these  two  meters  were  next  used,  the  means  differed  on  April 
29,  0.13,  and  on  May  3,  0.18,  in  feet  per  second. 

The  dischaiiges  given  in  the  tables  for  Helena  and  Carrollton,  for  days  on  which 
these  meters  were  used  simultaneously,  were  obtained  by  combining  the  results  of 
both  meters,  giving  double  weight  to  the  Price  meter  and  taking  the  mean. 

The  results  of  the  season's  work  seem  to  fully  justify  the  use  of  two  meters  in  the 
manner  described,  and  it  is  thought  that  in  future  work  any  material  change  of 
rate  may  be  detected  in  the  fiela  and  the  trouble  corrected  at  the  time,  or  data 
obtained  for  computing  the  proper  correction  later.  When  only  one  meter  is  uwkI, 
as  was  the  case  in  earlier  jears,  there  is  no  check  on  its  results  except  the  approxi- 
mate one  of  comparison  with  the  float  observations. 

All  the  meters  used  were  rated  in  the  field  at  the  close  of  the  discharge  work,  and 
were  again  rated  in  August  at  the  settling  basins  of  the  St.  Louis  waterworks  at  Bis- 
sells  Point.  All  the  rating  observations  have  been  reduced  in  the  office  by  the 
method  of  least  squares.  The  resulting  values  of  the  meter  constants  and  the  prob- 
able errors  are  given  in  Table  No.  7. 

The  meters  were  mainly  rated  four  at  a  time,  two  meters  on  each  side  of  a  skiff. 
The  meter  pairs  were  the  same  as  used  in  the  discharge  work. 

The  meters  during  discharge  work  were  run  generally  for  five  minutes  at  each 
velocity  station  and  at  six-tenths  depth.  At  Thebes,  however,  the  meter  was  run 
at  a  constant  depth,  mainly  of  15  feet,  and  for  four  minutes. 
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The  observed  velocities  at  Thebes  were  corrected  to  the  mean  of  the  vertical  by 
the  factors  in  the  following  table,  which  have  been  in  use  heretofore  for  Htation^ 
where-iio  special  curves  have  been  determined. 


Proportional  depth.      Factor. 


Surface 
1/10.... 
2/10.... 
8/10.... 


0.9566 
.9186 
.9154 
.9270 


Proportional  depth. 


4/10 
5/10 
6/10 
7/10 


Factor. 


0.9849 
.9650 


1.0295 


Proportional  depth. 


8/10.... 
9/10.... 
Bottom 


Factor. 


1.0930 
1.1969 
1.3847 


The  following  table  gives  the  maximum  discharge  at  each  high-water  station  of 
1904;  also  the  minimum  low-water  discharge  at  Carrollton  and  on  the  Atcha^laya. 
The  previous  highest  and  lowest  discharges  are  given  for  comparison. 

Discharge, 
MISSISSIPPI  RIVER. 


StaUon. 


Thebes,  111 

Columbus,  Ky - 

Memphis,  Tenn 

Helena,  Ark 

Chicot,  Ark 

Vieksburg,  Miss 

Red  River  Landing,  La 

Red  River  Landing,  including  Sim- 

mesport 

Carrollton,  La 

Do 


Date. 


1904. 
May  1 
Apr.  6 
Apr.  9 
Apr.  14 
Apr.  -20 
Apr.  23 
Apr.  29 


1904. 


Gauge. 


Apr. 
Dec. 


32.3 
43.9 
38.6 
47.6 
49.0 
46.6 
43.7 


15.8 
.2 


Dis- 
charge. I 


805 
1,502 
1,618 
1,412 
1,403 
1,882 
1,018 

1,259 

1,098 

158 


Previous  record. 


Year.    Gauge.  ^i^Jto-^ , 


1903 
1882 
1890 
1903 
1903 
1897 
1882 

1890 
1897 
1895 


IleeL 
34.6 
48.6 
35.5 
50.9 
50.4 
52.0 
4S.3 

47.2 
18.6 
1.6 


Differ- 
ence.o 


1,014  ! 

1,345  I 
1,686  i 
1,743 
1,777 
1,595 

1,926 
1,858  ; 
191  , 


-209 
101 
-+-273 
-274 
-340 
-395 
-677 

-667 
-255 
-  33 


ARKANSAS  RIVER. 


Little  Rock,  Ark  . 


June  10 

29.2 

428 

1892 

30.0 

457 

1898 

29.8 

677 

ATCHAFALAYA  RIVER. 


Simmesport,  l^ Apr.  28 

Neita.lA Dec.  23 


40.9 
.6 

241 
11 

1890 
1891 

48.0 
-  .6 

480 
12 

<i  In  thousand  cubic  feet  per  second. 

Referring  to  the  high  water  of  1904,  it  will  be  seen  from  the  above  table  that  the 
maximum  discrharge  per  second  has  a  tendency  to  decrease  as  the  flood  passes  down 
the  river.  Comparing  Helena  and  Chicot,  while  the  dischar^  at  the  lower  station 
is  only  slightly  less,  an  increa.se  might  have  been  expected  smce  the  White  River 
was  at  a  moderately  high  stage  and  was  probably  discharging  about  80,000  cubic  feet, 
a  large  part  of  which  would  enter  the  main  river  above  Cticot.  The  Arkansas  River 
was  comparatively  low. 

The  decrease  at  Red  River  Landing,  however,  is  more  marked,  as  even  counting 
in  the  discharge  of  the  At<4iafalaya  the  total  maximum  discharge  at  that  parallel  is 
still  about  140,000  cubic  feet  per  second  less  than  the  maximum  at  Chicot.  In  this 
case  also  the  discharge  of  the  intervening  tributaries  must  have  tended  to  consider- 
ably increase  the  volume  at  the  lower  station.  No  measurements  were  made  of  these 
tributaries  in  1904,  but  estimating  the  sum  of  the  dischai^ges  at  the  stages  then  pre- 
vailing en  the  Yazoo,  Red,  and  Oua(!hita  rivers  at  118,000  cubic  feet,  we  have  258,000 
cubic  feet  per  second  to  be  accounted  for. 

The  discharge  measurements  of  1904  at  the  points  mentioned  are  undoubtedly  reli- 
able, and  as  im)  new  crevasses  occurred  in  the  levees  during  lfl04,  even  taking  into 
account  the  &S(;ape  on  unleveed  fronts  and  gaps,  there  is  still  a  large  mai^in  of  excesB 
at  the  upper  station. 
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After  making  dne  aIlowan<»  for  the  other  known  causes,  as  explained  hereafter,  it 
ieems  that  this  decrease  in  maximum  discharge  at  the  lower  station  must  be  mainly 
due  to  the  tendency  to  a  more  uniform  velocity,  maintained  over  a  longer  period,  as 
the  flood  proceeds  down  the  river,  thus  passing  the  same  or  a  larger  volume  with  a 
analler  maximum  discharge  at  the  lower  station.  The  gauge  hydrographs  of  the 
mcceBBive  stations  also  point  to  this  conclusion. 

Computing  the  reservoir  capacity  of  this  stretch  of  the  river  for  the  change  in  stage 
for  the  period  at  22,000,000,000  cubic  feet,  the  excess  discharge  of  258,000  second-feet 
given  above  would  fill  this  reservoir  in  twenty-four  hours.  This  excess,  however, 
continued  for  several  days  during  the  limited  period  of  observation,  and  even  allow- 
ing another  22,000,000,000  cubic  feet  for  possible  seepage  and  evaporation,  the  laiger 
pvt  of  the  excess  is  still  unaccounted  for  except  on  the  hypothesis  just  stated. 

From  the  foregoing  it  seems  that  a  completcKl  levee  system  would  not  necessarily 
produce  excessive  gauge  heights  at  the  lower  stations. 

The  large  discharge  given  m  the  table  for  Memphis  has  not  been  considered  in  this 
connection,  since  only  a  single  measurement  was  made  in  1904  at  that  point. 

During  the  low  water  in  December  a  party  in  charge  of  Junior  Engineer  Geo.  H. 
Wolbrecht,  on  the  small  steamer  Mara,  measured  the  discharge  of  the  Mississippi 
Biver  at  Carrollton,  La.  The  meter  work  was  done  from  a  skin,  one  meter  on  either 
aide,  the  distance  between  them  being  about  6  feet  and  both  being  at  six-tenths  depth. 
Haskell  meter,  wheel  No.  1,  and  Price  meter  No.  25  were  used  in  this  work.  The 
resulting  velocities  by  the  two  meters  agreed  very  closely  except  on  the  first  day  thev 
"        "  *     *  '  -  -    -  ^^^ 


were  used  together,  when  the  difference  of  mean  velocities  was  0.29  footper  second 
After  that  the  difference  ranged  from  0.004  to  0.11  foot  per  second.  Tne  discrep- 
incy  on  December  28  was  evidently  caused  by  the  failure  of  the  register  used  with 
the  Price  meter  to  work  well,  and  this  result  was  therefore  rejected;  subsequent  to 
that  the  results  of  both  meters  were  given  equal  weight  and  the  mean  tabulated. 

The  low-water  discharge  of  the  Atchafalaya  River  was  measured  by  the  survey* 
party  on  that  river  in  charge  of  Assistant  Engineer  W.  G.  Comber.  The  velocities 
were  measured  with  imnrovised  floats,  the  double  floats  being  run  at  surface  and 
mid  depth  and  the  rod  noats  run  nearly  full  depth.  The  float  ranges  were  200  feet 
apart  The  soundings  were  located  by  stadia  readings.  The  water  widths  derived 
nom  these  locations  were  somewhat  discrepant;  therefore  the  water  width  given  by 
triangnlation  made  in  laying  out  the  section  was  used  throughout,  making  a  small 
correction  for  change  of  stage.    The  resulting  discharges  are  fairly  well  determined. 

During  the  present  high- water  period  the  river  stages  have  not  reached,  as  yet 
(May  15),  the  prescribed  heights  for  making  discharge  measurements. 

MISCELLANEOUS. 

The  annual  pamphlet  of  daily  stages  of  the  Mississippi  River  and  its  principal  trib- 
utaries for  19C4,  containing  134  pages,  has  been  prepared  and  printed  and  copies 
inaed. 

The  daily  sage  readings  at  stations  on  the  main  river  and  tributaries  were  sent  out 
monthly  in  blueprint.  The  gauge  hydrographs  for  1904,  in  four  sheets,  have  been 
prepared. 

The  proceedings  of  the  Commission  at  the  ninety -second,  ninety -third,  and  ninety- 
foarth  sessions,  and  the  monthly  reports  of  operations  of  the  secretary  and  district 
officers  have  been  printed. 

The  third  supi>lement  to  the  general  dischanje  pamphlet  has  been  prepared  in 
part,  and  the  printing  begun.  This  will  contain  all  ontainable  dischaige  results, 
arranged  by  stations,  on  the  Mississippi  River  and  its  tributaries  since  1898,  also 
some  earlier  results  which  have  become  available  since  the  last  publication  in  1898. 

The  usual  routine  work  of  caring  for  the  scientific  records  of  the  secretary's  office 
and  cataloguing  and  indexing  same  has  been  attended  to. 

I  beg  to  acknowledge  the  valuable  assistance  of  Mr.  E.  J.  Thomas,  junior  engi- 
neer, and  of  Messrs.  E.  E.  Whitehead  and  W.  M.  Garrott,  recorders. 

Respectfully  submitted. 

KlVAS  TuLLY, 

AsgistarU  Engineer, 
Capt  Wm.  B.  Ladde, 

Cwpt  of  Engineergf  U.  S.  Army^ 

SecrdUmfj  Mississippi  Biver  Commission,  *'• 
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Table  No.  5. — Highest  and  loudest  annual  stages  of  the  Mississippi  River  and  itsprincipa 
iributarieSy  referred  to  present  gauges. 

Notes.— This  table  ia  in  continuAtion  of  Table  No.  9,  published  in  Report  of  Chief  of  Enginecfs.  im 
pages  8250  et  seq.  The  present  table  contains  also  some  additional  stations.  The  United  SUte 
Enirineer  gauges  marked  with  an  asterisk  are  in  charge  of  the  secretary,  Mississippi  River  CoBuak 
sion.    Extreme  readings  for  each  station  are  in  italics. 

MISSISSIPPI  RIVER— AITKIN,  MINN.  (1,086  MILES  ABOVE  CAIRO). 

[M.  R.  C.  gauge;  zero  1,206.78  feet  above  the  Cairo  datum  plane.  This  gauge  was  established  br  the 
Mississippi  River  Commission  for  use  in  connection  with  the  survey  of  the  river  in  that  Tic^iity, 
and  was  discontinued  after  June  30, 1904.] 


Highest. 

Lowest. 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gsi«v 
^eadin<^ 

1899.. 

Feet. 

ais.S 
18.05 
18.05 
9.8 

FM. 

1902.. 

May  27,  28 - 

July  29 

U 

1908.. 

October  14, 15 . 
April  12 

June  25 

u 

1904.. 

do 

14 

MISSISSIPPI  RIVER— ST.  PAUL,  MINN.  (874  MILES  ABOVE  CAIRO). 
[Weather  Bureau  gauge;  zero  704.6  feet  above  the  Cairo  datum  plane.] 


M8.6 

I»9.3 

•er  24-27 

16.1 

22 

l»7.7 

16.4 

n.6 

M8.0 

11.0 

26 

7.7 

6.7 

10.8 

18 

15.2 

19.7 

13.3 

12.5 

10.2 

19 

7.4 

9,  81,  April  1 

8.2 

9.6 

14.4 

4.5 

7.0 

6.4 

12.6 

14.7 

11.8 

17 

4.6 

10.7 

18.0 

) 

10.7 

28 

11.0 

7 

6.6 

7.5 

27 

7.5 

14 

13.5 

12 

9.9 

19 

n.7 

September  22,  October  21 

November  29 

December  9 

July  81,  August  1 

October  26, 27 

September  24 

November  25-28 

August  22 

November  26 

August  24-29,  September  3-13  . 

December  8.  4 

September  28 

October  10-14 

August  14, 15 

November  29,  30 

September  16,  30 

August  10 

November  22,  27 

August  15 

November  22,  23 

December  10, 11 

November  24 

December  1 

November  18 

November  24 

November  26 

July  30,  August  6 

March  22 

March  19.  20,22 

November  27 

August  15.  20,  September  8-10 . 

December?,  8 

July2 

December  7.  8 

March  10 

November  22,  23 

August  19,  December  5,  6 


11 
1( 

II 

ts 

LJ 
II 
»tl 
Ul 
LI 
U 
I 
f 

1.: 

IS 

u 

u  ■ 
It 


- 


a  High  water;  day  not  given. 

b  Gauge  record  is  incomplete,  and  possibly  the  extreme  high  or  low  reading  is  not  indadeil- 

c  River  frozen. 
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Table  No.  5. — Higheti  cmd  lowest  annual  stages  of  Uie  Mississippi  River  and  Us  principal 
tribtUaries,  referred  to  present  gauges — Continued. 

MISSISSIPPI  RIVKBr-HASTINOB.  MINN.  (M9  MILES  ABOVE  CAIRO). 
[U.  S.  engineer  gauge;  seio  090.79  feet  above  the  Cairo  datum  plane.] 


Tear. 


Highest. 


Lowest. 


Daj. 


I   Gauge 
reading. 


Day. 


Qauge 
reading. 


1881.. 
18B2.. 

inB. 

18».. 
ISOO. 

im.. 

1902.. 
1908.. 
19M.. 
1905.. 


April  30 

Junes.!!! 

June  18-20 

October  9-11.. 
April  11-18.... 

June  10 

October  12-14. 
AprU  11-18.... 
May  19-21 


18.0  I 

ii'i" 
n.8 

7.7 
8.8 
8.1 
13.8 
11.0 
12.0 


November  28 

November  27 

/February  6-18  . . . 
\December  17, 18 . 

July  2,  August  6. 

DeoemberO 

April  28-25 

February  16-28 . . 

December  5,  6 . . . 


FeeL 


-0.7 

.5 

1.4 

1.8 

.8 

.4 

.8 

1,6 

1.4 


MISSISSIPPI  RIVER— WINONA.  MINN.  (760  MILES  ABOVE  CAIRO). 
[U.  S.  engineer  gauge;  sero,  660.84  feet  above  the  Cairo  datum  plane.] 


1880. 
1889. 
1898. 

1899. 

1900. 

1901. 

1902. 

1908.. 

1904. 

1905. 


June  18 

jime  is,"  14!! !!!!!! 

June  18. 19 

October  10 

April  12-16 

November  21, 22. 
8^temberl9,20.. 

April  15, 16 

June  11 , 


16.87 

'16.7" 

11.7 

11.8 
9.6. 
7.2 
14.6 
10.0 
18.8 


December  80 

September  27-80 . 

/February  4-6 

t  August  16-18 

July  2 

December  14 

August  29 

February  19 

December  8-14... 


-1.55 
1.5 
1.9 
2.5 
1.7 
.8 
L7 
2.8 
2.4 


MISSISSIPPI  RIVERr-PRAIRIE  DU  CHIEN.  WIS.  (668  MILES  ABOVE  CAIRO). 
[U.  S.  Weather  Bureau  gaAge;  sero,  625.59  feet  above  the  Cairo  datum  plane.] 


1864.. 
1880.. 
1808.. 

1809.. 

1900.. 
1901.. 
1902.. 
1906.. 
1904.. 
1905.. 


June  10 

June  19, 20 

Junel»-21 

October  15  . . . 
April  18-20... 

May  24 

September  25. 

Jnne6 

June  16 


tl.S 
a9.73 

14.2 

14.4 
11.0 
10.8 
16.5 
ILl 
16.4 


November  26 

/February  1,18, 14 

\October  18-20 

July2,3 

September  7 

August  31,  September  1. 

November  26 

August  28-28 


MISSISSIPPI  RIVERr-ROCK  ISLAND.  ILL,  (511  MILES  ABOVE  (^AIRO). 
[U.  S.  engineer  gauge;  zero,  562.37  feet  above  the  Cairo  datum  plane.] 


18S4.. 
M72. 
1878. 
1874. 
1875. 

1876.. 

18n, 
1878. 
1879.. 

1880.. 


May  28... 
May6.... 
March  10. 
AprU  80.. 

April  17.. 

Aprils... 
July  17... 
June  1,2.. 

June  26... 


9.3 
12.2 
14.9 
18.0 

18.4 

9.9 
7.1 

7.8 

18.4 


November  24 

November  24,  December  2. 

December  2 

November  27 

/February  24 

\December  2 

September  15, 2^-30 

December  14, 15 

October  1 

/February  2,8 

\No  vember  20 


-O.f 


a-  .17 
1.0 
2.0 
1.2 
1.4 
.9 
3.7 
2.4 


0.0 

.7 

.8 

.5 

.1 

1.5 

1.9 

.8 

.0 

1.1 

1.3 

1.6 


0  0.27  foot  subtracted  from  readings  on  North  McGregor  gauge,  whose  zero  was  625.32  feet  above  the 
Cftiro  datum  plane. 

Sup.  Eng.  1906 7 
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Ui  No.  5. — Highed  and  lotoeitl  annual  Hages  of  the  Mistnssippi  Rirer  and  its  prmapt 
tributaries,  referred  to  present  gauges—Continned. 

MISSISSIPPI  RIVER— ROCK  ISLAND.  ILL.  (511  MILES  ABOVE  CAIRO )-CoDtinu«l. 


October  25... 

April  28 

May2 

March  28,29. 

May9 

Mays 

February  12. 
Mayl&-17... 
March  12.... 

Julyl 

MayS^ 

June  27 

March  13.... 

May  81 

March  4 

May  28. 29... 
Aprill7,18.. 
February  14 . 

June  25 

March  18.... 
March  16.... 
May  26, 27... 
October  1-... 

March  27 

June  21 


Highest. 


Day. 


Gauipe 
reading. 


Feel. 
17.8 

14.1 

13.3 
11.9 
10.2 
12.6 
12.80 
18.60 
7.80 

11.90 

10.80 
19.  W 
14.50 
12.80 

8.90 
12.10 
15.10 

9.90 
11.90 
13.10 

9.60 
10.40 
18.65 
10.95 
14.80 


Lowest. 


Day. 


August  26. .  .*. 

/January  8, 9 

\October4-6 

November  19 

Decembers 

December  6 

November  28 

August  9, 10 

December  21, 22, 24. 

December  l-3a 

(January  5,6 

tDecember  10-12.... 

November  20 

November  80 

November  28-80 . . . 

December  6,7 

November  30 

December6 

December  2 

November  30 

December  22 

December  16, 18 

December  10 

December  12 

December2 

December  18 


Gtor 
nadin 


M. 


MISSISSIPPI  RIVER-BURLINGTON,  IOWA  (428  MILES  ABOVE  CAIRO). 
[U.  S.  engineer  gauge;  zero  531.25  feet  above  the  Cairo  datum  plane.] 


a( 

December  12, 19 

July  15 

7.1 
15.8 
16.5 
18.3 
11.8 
13.8 

9.8 
12.0 

9.4 
17.6 

6.0 

11.6 

9.7 
17.6 
12.5 
10.5 

5.8 

10.3 

13.3 
6.8 
10.4 

9.0 

9.^ 
10.8 
14.9 
10.8 
12.2 

DecemBer  18  fr 

June 28 

November  22  c *... 

.  September  30 

April  25 

August  28-30  << 

* 

September  2S-October  6  «. . 

I 

.   Mays 

.   March  30, 31 

December  19 

V 

December  5 

I 

.   May  9, 10 

December  13 

* 

.   May7 

December  3/ 

.   May2-4 

December  1, 2. . . . 

.    May  18, 19 

December  23 

, 

.   May24,25 

December  4. .. . 

rJanuary9 

.   May4-6 

iDecemoerlS 

, 

November  80 

_ 

.  June  30 

December  18, 19 

.   Mayl6 

December  4 

.  June8,4 

December  81 .. . 

- 

.    March  2-4 

December  4,  5 

-J. 

June  8 

/Januarys !!!.."!.... 

.   Aj)rU28,29 

\October25.26 

December  5. 

.   March  14, 15, 17 

December  7 

.  June28 

December  27    

_, 

.   October  28  24 

fJanuarv29 i!".".'!.";;;.*!!.' 

A 

.   March  24 

\December21 

, 

December  12 

: 

.   July  21 

January  27 

t 

.  June  5.  6 

DecemSer6 

]^ 

.   March29 

December  17 

.  II 

.  June 25 

o  No  record  January  and  February. 

^  Closed  by  ice  from  December  19. 

c  Closed  by  ice  January,  February,  and  December. 

d  Closed  by  ice  to  March. 

«  Closed  by  ice  February.  November,  and  December. 

/Closed  by  ice  to  January  25. 
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Table  No.  b,—Higlue9i  and  lowed  atimud  stageif  of  the  Miwissifpi  Hirer  and  its  principal 
tribuiarieSf  referred  to  present  gauges — Continned. 

MISSISSIPPI  RIVER-NASHVILLE.  IOWA  (884  MILES  ABOVE  CAIRO). 
[U.  S.  engineer  gauge;  zero  516.86  feet  above  the  Cairo  datum  plane.} 


Highest. 

Lowest. 

Tear. 

i>»y. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

18U.. 

Feet. 

Feet. 

1S78.. 

September  18, 19,  December  12a. .. . 

Septembers,  19  fc 

November  22 

1.1 

1879.. 
1880.. 

June2 

Jane  29 

October  SD-November  1 

4.9 
10.6 
1L8 
9.2 
9.3 
9.5 
7.6 
8.6 
6.6 
It.O 
3.8 

7.4 

6.0 
11.8 
8.8 
6.6 
2.9 

6.8 

9.2 
4.8 
6.7 

5.9 

6.4 

7.5 
10.66 
7.15 
9.1 

\m 

August  15-17,  27-31 

1.9 

1882.. 
1889 

April  25 

February  2S.  25 

Aprlll.:.... 

January  21,  23 

May6.. 

May  8. 4 

December  12.. .« 

December20 

1881.. 

December  4-6 

1.5 

1886.. 

Decembers 

1886.. 

1887 

December  1 

1888.. 

Mayl7.18 

December  23 

1888.. 

ADril20  June  8  18 

Jolyl 

(January  7 

I8B0.. 

iDeoemoerMl 

1881..'  March  27,  28.  April  9,  24.  May  1^ . . . . 
U82..  Jime2».                              .   .  . 

December  2,  8,  8, 9 

November  27-29 

188S.. 
1884.. 
1886.. 

May  14-17 

November  25-December  1 

June  4, 6 .  . 

December  81 

MArr.h4 

January  2,  December  2,  7, 8 

f  Janufliy  ?,  72-Q^ 

188?.. 
1888. 

JUBe9,4 

April  28, 29 

December  8, 9 

]Urch20 

December  4-6 

1888 

June  29 

Much  1.  October  24    

December  28 

1900 

liS^SL^iiVt 

1801.. 

March24-26 

\Deceitiber  21,  81 

December  14 

!65 

1002.. 
1908.. 
19M.. 
1906.. 

Jnly  21-22 

January  22 

Jnnee 

March  80 

December  14 

December  17,  22,  24 

Jane  10 

I 


MISSISSIPPI  RTVER.— HANNIBAL,  MO.  (829  MILES  ABOVE  CAIRO). 
[Bridge  gauge;  zero  460.6  feet  above  the  Cairo  datum  plane.] 


18B0 

1 

January  9 ,,,^. .,,,., ^„^-- 

-1.75 

18B8.. 

iiay  21 . . .  .V.V.'.V.V.  v....  v.".  V. ".  * '. '. .  .* .'  .* 

11.7 
16.0 
18.0 
12.9 
16.6 
ff.5 
16.4 
18.8 

December  6 

-0.7 

1889.. 

May28....                   

-L6 

1900.. 

March  16 

January  ?1 t  - 

0.8 

1901. 

Aprils.  .                

February  7..T.-rrr 

-0.6 

1902.. 

Jnly  28 

June  11,12.... 

1.2 

1906.. 

jQne8...  .            

December  14, 16 

0.5 

1904.. 

April  28, 29 

December  21 

O0.2 

1906.. 

June  18 

MISSISSIPPI  RIVER.— GRAFTON,  ILL.  (288  MILES  ABOVE  CAIRO). 
[U.  S.  Weather  Bureau  gauge;  zero  424.09  feet  above  the  Cairo  datum  plane.] 


18K>. 

DecemberO 

~0,9 

1898. 

May28..                       

18.1 
18.8 
17.8 
16.6 
20.4 
.98.7 
24.0 
18.3 

December  9, 10 

1.9 

1889.. 

MayS     :::::::: 

December  81 

0.8 

1900 

Marehw:          :::::::....:::: 

February  3 

LO 

1901. 

April  10  11 

December  17. 18 

1.4 

1902.. 

Jnly28.'... ! 

January 29  .....,T-Tr-r.rr,. 

0.8 

1906.. 

June  11 

December  16 

2.6 

1904.. 

Apriiao..             

December  22, 28, 81 

2.3 

1906.. 

June  16 

a  No  record  from  December  13. 

ft  No  record  January  and  February. 

0The  ice  was  cut  away  from  gauge  on  the  21f«t  at  11.80  a.  m. 
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I   1' 


II 


« 


Tablk  No.  b,—Itighed  and  lowai  anntuxl  dage$  of  the  MisMsippi  Uiter  and  iUprtwfd 
tribtUarieSf  referred  to  pr^ent  ffauges^-ConUntiedk 

MlBSIlMIPPI  RIVER.— ALtON,  ILL.  (2l0  MILES  ABoVlS  CAlRO). 
[BHdge  gftuRe;  sero  88tt.9V  feet  above  the  Caito  dattiin  (ilatae.] 


i 

Highest. 
Day. 

Lowest; 

Year. 

QMge   1 
reading.  1 

Dty. 

ranUlS. 

law..  May  26 

f\ed.     \ 

106. 4      February  22 . 

106. 45     December  19  . 

8Lt 

1897..   May  2 

9,1 

1898..    March24 1  102.0 

1899..    May25,27 i  102.9 

1900..    Marchie I  101.7 

1901.. I  ApHlll..... 100.7 

1902.. I  July26 105.0 

»1908..  June9 ;  116.8 

1904..   April29 1  110.9 

1906..   July6 102.4 


I  Decemberll.. M.1 

DecemberSO. 0iC 

IrJanuarvl BIT 

\DecemDer81 M 

!  December  17, 18 ft7 

I  January  28, 29 .. t 9.1 

December  15,16 • Itl 

December22 M.4 


1898. 
1899. 

1900. 

1901. 
1902. 
1908. 
1904. 
1906. 


MISSISSIPPI  RIVER.— ST.  LOUIS,  MO.  (191  MILES  ABOVE  CAIRO). 
[r.  B.  engineer  gauge*;  zero  400.22  feet  above  the  Cairo  datum  plane.] 


May  23... 
April  27.. 

March  16. 

AprillS.. 
July  26... 
June  10. . . 
April  29.. 
July  16... 


27.20 
25.68 

23.63 

22.58 
26.89 
aSS.OO 
33.60 
26.80 


December  11 U 

December  31 /  -it 

/Januarv2 -Hi 

\December81 IjJ 

December  19 -In 

January  80 -Ljl 

Decemberl8 tm 

December  81 ^9 

i  ^ 


1806. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 


MISSISSIPPI  RIVER.-CHESTER,  ILL.  (116  MILES  ABOVE  CAIRO). 
[U.  8.  Weather  Bureau  gauge;  sero  861.8  feet  above  the  Cairo  datum  plane.] 


I 

BUy24 I  22.2 

April  27 '  21.4 

Marchl6 1  19.4 

April  19 1  19.7 

July  27 22.8 

Junel8,14 SS.S 

AprilaO.Mayl 80.4 

July  16 22.8 


Januarv6  .... 
December  30.. 
January  3  . . . . 
December  21.. 
January  30,31 
December  18.. 
December  31.. 


Oil 

-u 

M 
-U 

1.4 
1.1. 


1— 


i:  !. 


1896. 

1899. 

1900. 
1901. 
1902. 
1906. 
1904. 
1905. 


MISSISSIPPI  RIVER.-CAPE  GIRARDEAU,  MO.  (54  MILES  ABOVE  CAIRO). 
[M.  R.  C.  gauge;  £fero  824.97  feet  above  the  Cairo  datum  plane.] 


March  28 27.8 

April  27,28 26.0 

March  17 '  25.0 

April  19 24.6 

July  26-28 26.8 

June  14 1  S6.5S 

May  1 84.1 

July  16 26.9 

I 


December  15, 16, 
/February  23 ... , 
\December8U... 

February  4 

December  20..., 

February  1 

December  19..., 
December  31.... 


I? 
U 

iO 

n 
l» 

0 

IT 
19 


a  High  water  of  June  28, 1844,  as  reported  would  read  41.4, 
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Table  No.  5. — Highest  and  lawed  annual  dageM  of  the  Mmimppi  River  and  its  principal 
trihutariesy  referred  to  present  gauges — CJontinued. 

OHIO  RIVER-OAIRO,  ILL. 
[U.  8.  engineer  gauge*;  zen>  290.H4  feet  above  the  Cairo  datum  plane.] 


Lowest. 


18S8. 

im. 

IV». 
1901. 
1902. 
1903. 
1901. 
1906. 


February  27. 

April6 

AprU2 

March  17.... 

May  1,2 

March  17.... 
Maiteh  16, 17 

Aprll5 

May  24 


Bt.l7 

49.8 

46.24 

39.17 

43.2 

42.14 

50.57 

49.10 

38.66 


Day. 


December  24. 


October  10 

October  16 

September  21 . 
November  28 . 
September  26 . 
December  20.. 
December  25. . 


Gauge, 
reading. 


Feet, 
-1.0 


7.67 
2.98 
6.78 
2.88 
7.25 
2.85 
8.10 


MISSISSIPPI  RIVERr-<X)LUMBUS.  KY.a  (22  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  286.76  feet  above  the  Cairo  datum  plane.] 


1883.. 
1895.. 
1898.. 

tm.. 

1900.. 
1901.. 
1902.. 
190B.. 
1904.. 
1905.. 


February  26. . 


April6 

April4 

March  17 

Mayl 

Marehl? 

Marohl7 

April  5 

May  24 


U5.68 


43.98 
42.00 
36.93 
89.83 
38.60 
44.50 
43.91 
35.80 


November  6-8  . 
October  10  .... 

October  27 

September  21 . . 
November  29 . . 
September  26.. 
December  21... 
December  25... 


0.06 
7.68 
2.97 
6.10 
3.69 
7.50 
2.99 
2.8 


MISSISSIPPI  RIVER— NEW  MADRID,  MO.  (70  MILES  Bl  I.     V  CAIRO). 
[M.  R.  C.  gauge;  zero  275.72  feet  above  the  Cairo  datum  plHne.] 


1896.. 
1897.. 
1808.. 
1899.. 
1900.. 
1901.. 
190E2.. 
1908.. 
1904.. 
19Q6..I 


March  29 

April  7,  8 

March  30 

March  17 

May3 

March  18 

March  17 

April6 

March  18,  May  24  . 


, I 

w.r? 

38.81  I 
36.10  ' 
3L98 
34.21  ! 
33.24 
89.56 


30.76 


November  6-8 

0.65 

October  10 

6.43 

October  28 

2.60 

September  22 

6.28 

November  29 

3.26 

September  27 

6.85 

December  21 

2.80 

December  26 

2.30 

MISSISSIPPI  RIVER-COTTONWOOD  POINT.  MO.  (122  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  260.67  feet  above  the  Cairo  datum  plane.] 


1895. 
1898. 
1899. 
1900. 
1901. 
1902. 
19011. 
1904. 
1905. 


April  8-10 

March  30,  April  3. 4, 7, 8. 

March  18 

May4 

March  19 

March  19 

Aprils 

March  18, 19 


38.53 
36.45 
31.40 
33.86 
82.80 
S9.96 
88.15 
80.84 


November  5-8 

October  11 

October  30-November  1  . . . 

September  28 

November  29-December  1 . 

September  27 

December  21 

December  25-28 


-5.55 
4.6 

-  .2 
2.46 

-  .3 
3.5 

.4 
.7 


o Gauge  moved  from  Belmont,  Mo.,  in  October,  1902.    No  change  in  elevation. 
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Table  No.  5. — Highest  and  lovfest  annual  Mtiges  of  the  Mi*simppi  Riper  and  Uiprineiptl 
tributaries^  referred  to  present  gauges — Continued. 

MISSISSIPPI  RIVER— FULTON,  TENN.  (175  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  sero  228.55  feet  atove  the  Cairo  datiun  plane.] 


Year. 


Highest. 


Day. 


Gauge 
reading. 


Lowest. 


Day. 


GiDie 
reidrag. 


1895. 
1896. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1905. 


April  10.. 
April  7... 
March  19. 

May6 

March  20. 
March  19. 
April  10.. 
March  20. 


FeeL 


88.80 
84.90 
28.15 
30.60 
29.55 
iO.lS 
37.40 
27.41 


November  7, 8 0.U 

October  11 IH 

October  80 !  lU 

September24 i* 

November  80-Decembcr  1 1.81 

September  23 t  Jl 

December22 '  LJI 

December  26 '  .> 

I 


MISSISSIPPI  RIVER— MEMPHIS.  TENN.  (280  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge*;  sero  208.97  feet  above  the  Cairo  datum  plane.] 


1895.. 

November  6-9 - .  ^ , . ,  . 

-la 

1898.. 

April  10 

87.22 
85.20 
29.47 
82.12 
80.90 

uo.io 

89.20 
28.94 

October  12 

4.91 

1899.. 

April  1-11 

October  81-November  1    

.M 

liNX).. 

March  19 

September  24 

December  1,2 

September  29 

December  23 

December  26 

lU 

1901.. 

May6 

-.1 

1902.. 

March  21 

11 

1908.. 

Maroh20 

S 

1904.. 

April  11 

.• 

1906.. 

March  21.. 

MISSISSIPPI  RIVER— MHOON  LANDING.  MISS.  (276  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  181.48  feet  above  the  Cairo  datum  plane.] 


1895. 
1898. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1905. 


April  14-16.. 
April  7-14... 
March  19-21. 

Mays 

March  22.... 

March  25 

April  12.13.. 
May  27-29... 


89.10 
88.00 
32.50 
85.40 
34.30 
U.81 
40.30 
32.20 


November  6-11 

October  12-18 

October  8(V-November  2 . 

September  25, 26 

November  30 

September  29 

December  23 

December  26 


.9 
-il 

-IS 

0-12 
1.J 


MISSISSIPPI  RIVER— HELENA,  ARK.  (306  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge  * ;  zero  161.98  feet  above  the  Cairo  datum  plane.] 


1895.. 

November  8,  9 

-l» 

1897 

April  4 

51.76 
49.10 
46.75 
88.25 
41.45 
89.58 
5L00 
47.62 
37.  T7 

1898.! 

April  17 -*!!.*.*.*!!.'!'.'..'."!!!.*!! !!!'.!!'.'." 

October  13 

1899.. 

April  12-15 

November  12 

1900.. 

March  21 

September  26 

1901.. 

May  8,  9 

December  2 

1902.. 

March  28, 24 

September  29 

1908.. 

March  26. 27 

December  28 

1904.. 

April  15 

December  26 

1905 

May  29 

a  No  record  for  December  1-6. 
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Tabls  No.  5. — Higkai  and  hwett  anmuU  tlages  of  the  Mis»i$8ifpi  River  and  Us  principal 
tributarieBy  referred  toprueni  patipiM— ^ODtuiued. 

MISSISSIPPI  RIVBB-SUNFLOWSR  LANDING,  MiaSISSIPPI  (S58  MILES  BBLOW  CAIRO). 
[M.  R.  C.  gauge;  xeio  147.06  feet  above  the  Cairo  datum  plaue.] 


Year. 


Highert. 


Day. 


Qange 
reading. 


Lowest. 


Gauge 
reading. 


1896. 


FeeL 


1901. 
1902. 


190i. 


April  17-19... 
I  April  12-16... 
!  March  22,  23. 

i  May  8-10 

I  March  2< 

March  27.  28. 
1  AprU  16.17.., 
J  May  SO 


46.00 
44.80 
87.10 
40.60 
88.76 
i8.00 
44.50 
87.60 


November  12-14 . 
October  18,14.... 
November  1-3... 
September  25, 26. 

December  8, 4 

September  80 

December  24 

December  26 


Feet. 
-1.60 
8.60 
2.76 
6.80 
2.66 
7.30 
2.90 
8.10 


MISSISSIPPI  RIVER-MOUTH  OF  WHITE  RIVER,  ARKANSAS  (896  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge;*  zero  128.78  feet  above  the  Cairo  datum  plane.] 


1872.. 

1896.. 

1866.. 
1900.. 
1901.. 
1962.. 
1906.. 
1904.. 
1906.. 


April  19 

April  16, 16.. 

March  24 

May  12 

March  28.... 
March  27-29. 
April  18-20.. 
June  1,2 


61.06 

48.40 
40.86 
44.70 
48.80 
65.70 
49.fiO 
44.15 


December  28 

/January  12 

tSeptember  12 

Novembers 

September  25, 26. 

December 2-4  ... 

September  80 

December  24 

December  26 


0.09 
12.70 
12.80 
4.70 
8.68 
4.56 
9.76 
T5.10 
4.86 


MISSISSIPPI  RIVER— ARKANSAS  CITY,  ARK.  (438  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  116.44  feet  above  the  Cairo  datum  plane.] 


1896. 

1896.. 

1809. 
1900. 
1901. 
1902. 
19QB. 
1904. 
1906. 


1 


April  19-21... 

Anril  16-20... 

March  25 

May  12,18.... 

March  29 

March  27, 28. 
April  19-21... 
June  2,3 


51.2 
48.6 
39.3 
43.3 
41.4 
6t.9 
49.0 
43.2 


November  9, 10 

iJannarylS 

(September  12 

November  2-5 

September  25, 26 

November  29-Decembor  4 . 

Octoberl 

December  24 

December  26 


-5.60 
9.20 

70.90 
LOO 
4.96 
LOO 
6.80 
2.10 
2.60 


MISSISSIPPI  RIVERA-GREENVILLE,  MISS.  (478  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  108  feet  above  the  Cairo  datum  plane.] 


1895 

1899. 
1900. 
1901. 
1902. 
1906. 
1904. 
1905. 


April  21 

April  17-20. 
March  26... 

May  18 

March  29... 
March  27... 
April  21,  22. 
June 8,4  ... 


46.20 

48.00 
88.75 
87.40 
86.05 
i9.10 
43.56 
86.80 


November  10, 11. 

/Januarvl3 

\September  18 

November  8-5 .. . 

September  27 — 

December  4 

Octoberl 

December  25 

December  26 


-».65 
7.20 
7.05 
1.20 
4.45 
.85 
6.00 
2.70 
L96 
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Table  No.  6.—^Highest  and  lowed  anniud  stages  of  the  Mississippi  River  and  Us  principal 
tributaries^ referred  to  present  gauges — Continued. 

MISSISSIPPI  RnrER— LAKE  PROVIDENCE,  LA.  (642  MILES  BELOW  CAIRO). 
[U.  8.  engineer  gauge  *;  zero  80.62  feet  above  the  Cairo  datam  plane.] 


Highest. 


Lowest. 


Year. 


1806. 

1806. 

1800. 

1000. 

1001 

1002. 

1008 

1004.. 

1006 


Day. 


April  28 

April  16-21 

March  26 

May  14 

March  SO,  April  16, 17. 

March  27 

April  21-24 

Jiine4 


Oauge 
reading. 


Day. 


Ftet. 


44.86 
41.66 
82.06 
86.46 
84.06 

42.60 
36.60 


November  17 

September  14, 16. 

November  6 

September  27, 28. 
December  6, 6 — 

October2 

December  26, 27.. 
December  16 


Qange 
reading. 


F^BCt. 

-6.  so 
6.76 

-2.16 
2.87 

-  .85 
6.80 

.70 

-  .76 


MISSISSIPPI  RIVER— VICKSBURG  (KLEINSTON),  MISS.  (600  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauged;  ssero  66.04  feet  above  the  Cairo  datum  plane.] 


1806.. 
1807.. 

1808.. 

1800.. 
1000.. 
1001.. 
1002.. 
1008.. 
1004.. 
1006.. 


April  16...; 

April  28-26 . 

April  17-28 . 
March  27... 

May  16 

April  17.... 
March  28... 
April  25.... 
June 6,6  ... 


St.A8 

40.40 

47.80 
88.00 
41.60 
41.22 
61.80 
46.86 
40.76 


November  18, 14 . 


/January  i 

\September  14 . 

November  6 . . 

September  28. 

December  6  .. 

October  2 

December  27.. 

December  26.. 


.SO 


8.00 

8.67 

-L68 

2.62 

-2.82 

4.78 

.27 

.10 


MISSISSIPPI  RIVER-ST.  JOSEPH,  LA.  (648  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  62.74  feet  above  the  Cairo  datum  plane.] 


1806. 
1808. 
1800. 
1000. 
1001. 
1002. 
1008. 
1004. 
1006. 


April  26,26.. 
April  21-24  k. 

March  27 

May  16.16... 

April  18 

March  28.... 
April  25-27.. 
June  7 


45.10 
48.26 
33.70 
86.00 
37.16 
A8.07 
42.76 
37.40 


November  18 . . 
September  16 . . 
November  6, 6 . 
September  20.. 

Decemberl 

Octobers 

December  27-28 
December  17... 


-9.50 

5.76 

-6.20 

-  .06 

-6.87 

1.00 

-4.25 

-3.00 


MISSISSIPPI  RIVER— NATCHEZ,  MISS.  (700  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge  * ;  zero  36.80  feet  above  the  Cairo  datum  plane.] 


1805.. 

November  18-16 

-^  0  8B 

1806.. 

April  26, 27 

47.40 
46.15 
87.00 
39.80 
40.25 
60.36 
46.50 
41.80 

Sf^ptemberl5,16.. 

12  4A 

1800.. 

April  28-25 

November  7, 8 

2.60 

1000" 

March  28 

September  29 . . . 

6.50 

1001.. 

May  16,17 

December  6 

2.06 

1002 

April  18        

October  3 

7  50 

1008.. 

Biarch  28-30,  April  2 

December28 

December  16, 19 

4.20 

1004.. 

April  25-20 .'...'. 

4.  SO 

1006.. 

June  7, 8 , .  r . ,  r -  - -  -  r 
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Table  No.  5. — Highest  and  lowest  annucd  stages  of  the  Mississippi  Rirer  and  its  principal 
tributaries,  referred  to  present  ^u^«i— Continued. 

MISSI8RIPPI  RIVER— RKI)  RIVKR  LANDING,  LA.  (765  MILE8  BRU)W  CAIRO). 
[U.  8.  engineer  gauge*;  xeio  8.A7  feet  above  the  mean  Gulf  level.] 


UK. 
1897. 
Itt6. 


1902. 
190S. 
1»4. 
1905. 


Highest. 


Year.i 


Day. 


Qange 
reading. 


Feet. 


Lowest. 
Day. 


May  14.15 i       60.eo 

April »-«) '       44.a) 

April  22-27 

MaTCh29 

May  15-18 

AprU  18-20 

April  8,9 «w.vo 

April  28-80 48.70 

June* 40.77 


November  14 . 


September  16. 
43. 30  L  November  8, 4  . 

86.30  ^^     ^ 

87.30 
88.80 
50.08 


September  29-October  1 . 

November  18,30 

Octoberl 

December  28, 29 

December  18 


Gauge 
reading. 


Feel, 
-o.eo 


0.46 
1.00 
5.35 
2.00 
7.80 
2.80 
8.00 


1805.. 
1887.. 
1898.. 
1899.. 
1900.. 
1901,. 
1902.. 
1908.. 
I90(.. 
1905.. 


MISSISSIPPI  RIVER— BAYOU  SARA,  LA.  (800  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  4.15  feet  above  the  mean  Gulf  level.] 


Mayl»-15 

April  27-Mayl. 

April  21-26 

March  2fr-30.... 

Mayl&-18 

April  18-20 

April  8-10 

April  80.  May  1. 
Jane  0.10 


A5.70 
37.50 
86.70 
29.10 
80.40 
81.70 
48.34 
36.70 
33.40 


November  16 . 


September  16, 17 . 

Novembers 

Octoberl 

November  24, 25 . 

Octoberl 

December  28, 29.. 
December  20 


-t.ao 


4.00 
-1.40 
?1.44 
-L40 

2.60 
-  .80 
-1.20 


MISSISSIPPI  RIVER— BATON  .ROUGE,  LA.  (888  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge*;  Eero  0.42  foot  below  the  mean  Gulf  level.] 


1804.. 
1897.. 
1898.. 
1800.. 
1900.. 
1901.. 
1902.. 
1906.. 
1904.. 
1905.. 


May  13-15 

AprU  29-May  1 . 

April  21-28 

M!arch  28-30.... 

May  15-19 

AprU  18, 19 

April  7,8,10.... 

April  29, 80 

June  9, 11 


November  14 . 


iO.66 
34.60 
33.70 
27.25 
28.21 
29.40 
40.05 
38.70 
80.80 


September  17 . . . 
November  3, 6... 
September  29..., 
November  25 ... . 

October  1 

December  29-30. 
December  20 


O.^B 


5.41 
L20 
3.20 
1.30 
4.10 
1.80 
1.40 


1804. 
1807. 
1808. 
1809. 
190O. 
1901. 
1902. 
190B. 
1904. 
1905. 


MISSISSIPPI  RIVER— PLAQUEMINE,  LA.  (854  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge:  zero  0.44  foot  above  the  mean  Gulf  level.] 


May  13-17 

April  29-May  1. 

Aj>ril21,25 

March  29 

May  15, 17 

April  19, 20 

April  5.7,8 

AprU  29.80 

June  10,11 


36.96 
30.60 
30.10 
23.85 
24.45 
25.60 
36.12 
30.00 
27.05 


November  14 «. 


October  18 

November  4 

September  29, 30. 

November  25 

October  1,2 

December  SO 

December  20 


-O.W 


3.40 
0.04 
1.88 

.00 
2.50 

.45 
-  .02 
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Table  No.  b.— Highest  and  Umest  annual  doges  of  the  Mimssippi  River  and  itspmei^ 
tributaries t  referred  to  present  gauges — Continued. 

MISSISSIPPI  RIVER— DONALDSONVILLE,  LA.  (886  MILES  BELOW  CAIRO). 
[U.  S.  en^neer  gauge*;  zero  1.01  feet  below  the  mean  Gulf  level.] 


Tear. 


Highest 


Day. 


Gauge 
reading. 


Lowest. 


Day. 


GftOfe 


18M., 
1897.. 

1896.. 

1899.. 
1900.. 
1901.. 
1902.. 
1906.. 
1904.. 
1906.. 


May  18 

April  80 

April  21 

March  29, 80. 

May  19 

April  19 

April? 

April  29 

June  10,11 .. 


Feet. 


St.  75 

28.00 

27.60 
21.80 
22.80 
28.30 
82.28 
27.16 
24.90 


November  11 

rjanuarvi !'. 

\September  17, 18 . 

October  18 

September  24-26 . 

November  28 

November  28 

December  31 

December  'JO 


MISSISSIPPI  RIVER-COLLEGE  POINT.  LA.  (904  MILES  BELOW  CAIRO). 
[M.  R.  C.  gauge;  zero  0.29  foot  above  the  mean  Gulf  level.] 


1894. 
1897. 

1898. 

1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 


May  16 

April  27.30.. 

April  21 

March  28,29. 

May  16 

April  19 

April  5,6.... 

Mayl 

June  10 


t7.96 

28.69 

28.16 
18.25 
18.60 
19.60 
27.81 
23.22 
20.60 


November  14  . 


' /Januarv  1 

\September  17 

November  6 

September  29 

November  26 

October  4,  November  18. 

December  28 

December  21 


MISSISSIPPI  RTVER-CARROLLTON.  LA.  (967  MILES  BELOW  CAIRO). 
[U.  S.  engineer  gauge  *;  zero  0.18  foot  below  the  mean  Gulf  level.] 


1872. 

1898. 

1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1905. 


April  26 

April  21 

March  27 

May  17,20 

April  14, 18,  21 

March  29,  April  6,  6 . 
April  27-29,  May  1  .. 
June  10 , 


16.90 

16.00 
12.60 
12.66 
13.86 
19.  iX 
16.15 
14.02 


I  December  27 

'■/January  1,  2 

\October  29,  December  26  . 
I  November  4 

January  21 

December  18,  21 

November  17 

December  28-31 

December  20 


MISSISSIPPI  RIVER— ALGIERS,  LA.  (966  UlLES  BELOW  CAIRO). 
[U.  S.  naval  station  gauge;  zero  2.64  feet  below  the  mean  Gulf  level.] 


1906. 
1904. 
1906. 


March  26,  26.  29 

Mayl 

Junes,  11 


December  30 

December  20,  28 . 
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Tablb  No.  b.—Hlghai  and  Icfwat  annual  ttoffes  of  the  Mistmijfpi  Rtver  and  Us  principal 
hibularieSj  referred  to  ptesent  gauges— ConHwied. 

MISSISSIPPI  RIVERr-FORT  JACKSON,  LA.  (1,089  MILBS  BELOW  CAIRO). 
fM.  R.  C.  gauge:  *ien>  1^  feet  below  the  mean  Gulf  level.] 


Higkert. 


Tear. 


Lowest. 


Day. 


Gauge 
reading. 


Day. 


Gauge 
reading. 


vm.. 

l»*..i 

MB..' April  23, 26.... 

M6..I  April  21 

l$0O..l  Apiil20,28..... 
ttn..  Iliiy8.9,18... 

Mte..  April  U 

MB..  ]&^27 

MD4..  April26L26.... 
1905..  Jane  16,  8-10. 


6.70 

6.96 
6.90 
a6.00 
6.86 
8.06 
7.20 
6.6 


December? 

November  12, 14 . 

/January  2 

\December26 

December4 

JanuarTl4 

November  26 

Februarys 

December  31 

December  20 


Feet. 
0.S 
.3 

.90 
L80 

.88 
1.26 

.70 
L40 

.66 

.60 


ARKANSAS  RIVER-LITTLE  ROCK,  ARK.  (176  MILES  FROM  MOrTH). 
[U.  S.  engineer  gauge  *;  sero  241. 58  feet  above  the  Cairo  datum  plane.] 


Iffi7 

November  20 

bg.00 

mt., 

im.. 

1I9».. 
IfOD 

May21 

'slib 

29.80 

26.90 
14.90 
19.10 
20.60 
26.20 
29.40 
24.20 

May  11 

/January  6 

4.00 

do 

\November  18-21 

October  26-November  2 

4.80 
8.60 

October6 

September  21 

8.20 

mi 

April20 

October  7, 8 

2.50 

ma. 

December  19 

January  16, 17 

2.70 

19QB.. 

June  2 

December  11, 12, 15,24 

4.10 

19M 

June  11, 12 

January  16, 18-20 

4.00 

1905 

Jnnel ..                       ..             

ATCHAPALAYA  RIVER— BARBRE  LANDING,  LA.  (0  MILES  FROM  HEAD). 
[M.  R.  C.  gauge;  zero  8.91  feet  above  the  mean  Gulf  level.] 


1897.. 


1101. 


May  18. 14 

April  30-May  8 
April  28-28.... 

March  90 

Mayl5-» 

April  21 

April  7-U 

*ity2,8 

Jane  9-11 


50.06 
42.80 
41.60 
88.80 
84.66 
87.88 
60.60  , 
41.26  ' 
40.20  j 


October  26 

September  17  — 

November  6 

September  28.... 
November  21,22. 

September  80 

December  28-80  . 
December  19, 20. . 


-1.77 

7.10 

-L30 

8.00 

.16 

7.10 

1.80 

.80 


1894. 
IBM. 

urn. 

1900. 
1901. 
1902. 
1966. 
19M. 
1906. 


.\TCHAFAL.AYA  RIVER— WEST  MELVILLE,  LA.  (81  MILES  FROM  HEAD). 
[U.  S.  Weather  Bureau  gauge;  zero  0.1  foot  below  the  mean  Gulf  level.] 


Aprll29-May4... 
April  21-Mayl... 
March  28-May  81. 

May  16-19 

April  19-22 

^^'-::::: 

June  7-13 , 


83.9 
88.4 

80.6 
8L4 
82.9 
38.7 
84.8 
84.1 


November  12, 18 . 
September  18  — 
November  6, 7  . . . 

September  29 

November  22  — 

Octoberl 

December  29 

December  20, 21.. 


1.0 
9.6 
1.6 
5.7 
2.8 
9.2 
8.9 
8.2 


"Aogost  14. 1901, 7.2  feet  caused  by  storm.  .   ,    «    ^    .  ^         ^    «^  -    . 

*Low  water  of  1879,  adopted  by  the  U.  8.  engineer  office  at  Little  Rock.  Ark.,  reads  2.01  feet  on 
pNMnt  gauge. 

•At  inspection  on  November  11  gai«6  was  fdund  in  error  2M  feet:  records  have  been  corrected  f6r 
tlllg6""" 
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Table  No.  5. — Highest  avd  Imcesi  avniial  stages  of  the  Missisftijjpi  River  and  ifsprincipa 
.    tributaries,  referred  to  preSeiU  gauges — Continued. 

CUMBERLAND  RIVER— NASHVILLE,  TENN.  (244  MILES  FROM  CAIRO). 
[U.  8.  engineer  gauge.*f 


Year. 


1878.. 
1882.. 
1898.. 
1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1906.. 


Highest. 


Day. 


January  22.. 
January  23 . . 
February  11. 
December  1 . 
AUgURt  21 . . . 

April  4 

March  9 

March  27 

March  14 


(}auge 
reading. 


Fed. 


Lowest. 


Day. 


55.  SO 
38.80 
40.60 
33.40 
39.80 
46.20 
40.60 
87.60 
31.40 


October  16,16.... 

».... 

July  14 

October  10 

November  17, 18 . 

Augusts 

September  23 

October  80,81.... 
OctoberO 


Gauge 
reading. 


Feet. 

-o.m 


L60 
.55 
.90 

1.30 
.93 
.88 

LOO 


ILUNOIS  RIVER-PEORIA,  ILL.  (160  MILES  FROM  MOL^H). 
[U.  S.  Weather  Bureau  gauge;  zero  454.66  feet  above  the  Cairo  datum  plane.] 


1890.. 
1898.. 
1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1906.. 


March  31.... 
March  22.... 
March  16, 17. 

March  81 

July  22 

March  12, 18. 
March  28,29. 
May  18, 19... 


19.3 
16.1 
19.9 
17.7 
21.0 
19.8 
fS.Q 
17.9 


Octob€r7 

July24 .-. 

August  22-24, 27-29. 

January9 

July  26-28 

January  28-27 

August  8, 24-26 

September  16, 17 . . . 


f.6 
8.6 
3.4 
4.9 
5.6 
6.8 
8.4 
7.1 


MISSOURI  RIVER— KANSAS  CITY,  MO.  (388  MILES  FROM  MOUTH). 
[U.  S.  Weather  Bureau  gauge;  zero  737.44  feet  above  the  Cairo  datum  plane.] 


1873. 

1874. 

1875..' 
1876.. 
1877.. 

1878.. 

1879..! 

1880.. 
1881.. 

1882.. 

1888.. 
1884.. 
1886.. 
1886.. 
1887.. 
1888.. 
1889.. 

1890.. 
1891.. 

1892.. 

1883.. 
1894.. 
1896.. 
1896.. 
1887.. 
1896.. 


July  6 

June  17-19. 

April  30... 

June  16 

June  10 


July  2,  3 

JunedO 

July  10-12 

April  30 

July8 

June26 

July  6-7 

June  19 

April  17 

Aprill 

July  2, 8 

August  14 

June  11 ^.. 


Julyl 

May  21.... 

April  14... 
June  20, 21. 
Junel2.... 
May  22.... 
April  19... 
June  12.... 


19.3 

16.2 

17.8 
18.0 
22.2 

19.8 

19.2 

16.7 
26.3 

19.2 

23.8 
M7.2 
19.1 
16.8 
20.2 
20.4 
18.9 

17.2 
23.1 

24.9 

18.1 
20.1 
16.9 
19.2 
22.8 
2L6 


December  6,  7 ., 

fJanuarv'6 

(December  2 

November  SO 

December  9 

December  17 

f January  12, 13 
December  13, 14 : . 
February  28,  March  1 
December  14 

November  23 

December  31 

/January  6-9 

\December  19-29 

February  17,23 

November  29,  December  15, 16. 

December  26-27 

December  5-9 

December  27 

December  26-27 

December  9, 15, 27, 28 

[January  8 

December  11, 18, 14 

[January  7,8 

November  24,  25 

JanuaiylO 

December  14 

December  19 

December  21 

December  14 

December  7 

December  7,8 

December  12 


2.0 
a-  .1 
1.5 
1.8 
2.0 
3.8 
3.6 

*5.2 
3.2 
4.0 

62.0 
3.0 
2.3 
1.2 

^6.0 

bS.O 
8.8 
.2 
L8 
4.7 
8.2 
.2 
8.1 
2.6 
8.7 
1.6 
i7 
8.1 
4.8 
8.8 
2.8 
2.0 
4.0 


a  Probably  caused  by  ice.    Not  uaed  as  lowest  water  for  that  reason. 

6QM]ge  record  is  incomplete  and  possibly  the  period  of  extreme  high  or  low  is  not  included. 
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Tabus  Xo.  h^—Highed  and  towed  annual  stages  of  the  Missiegijfpi  River  atid  its  principal 
irilnUarie$y  referred  to  present  ^jraii^€»— Contuiiied. 

MlSSOaRl  tUVS&^KANSAS  CITY,  MO.  (8W  MILES  FROM  MOUTH  )--ConUnued. 


¥ar. 


Higheflt. 


Day. 


Gauge 
reading. 


Lowest. 


Day. 


Gauge 
reading. 


IM. J  April 20... 
1900...  Jane ao.... 
im..  June  24,  25 
1«I2..  July  14.... 
tsm.:  June  1,2.. 

1904..  Julys 

]9»..  Ju)yl2.... 


28.8 
17.6 
19.4 
28.2 
•K.O, 
26.2 
28.0 


December  81 

January  6,  December  81 . . 
Januaiy  11,  December  18. 

December  16 

December  16 

December  29-81 


f\BeL 


6.2 
4.2 
8.7 
8.6 
8.5 
2.1 


MIS80UBI  RIVBR-COLES  CREEK,  MO.  (107  MILES  FROM  MOUTH). 
[Miaouri  Rirer  Comminion  gauge;  zero  438. 97  feet  above  the  Cairo  datum  plane.] 


1«Z..  Mayl5 

W97.J 

1888.. i  Junel7 

U09..  April  25.  26. 
1909fr.   BiUchlS... 


96.76 


90.66 

90.6 

87.8 


December  24 

December  18, 14  . 

December  81 

February  5-7 


70.7 
72.2 
71.9 
71.6 


MISSOURI  RIVER-HERMANN,  MO.  (108  MILES  FROM  MOUTH). 
[U.  8.  Weather  Bureau  gauge;  lero  602.17  feet  above  the  Cairo  datum  plane.] 


1878. 
UBS. 

1889. 
190O. 

1901.. i 

1902..' 

1908. 
1901. 
1906. 


June  17 

April  26.  27... 

March  12, 18  . 

April  17,  18... 

July8 

June6 

April  27 

July  14 


18.8 
18.9 

16.2 

16.5 

18.0 

dt9.6 
23.7 
19.6 


December  21,  22  o. 
December  18 

february  8 
ecember  81 
ebruary  6,  7 
ecember  25-28  .. 
December  18 

{Januarv29 
December  81 

December  16 

December  81 


-0.75 
2.1 
1.6 
2.8 
1.9 
8.8 
.8 
1.7 
6.0 
2.6 
2.0 


OHIO  RIVER-CINCINNATI,  OHIO  (504  MILES  FROM  MOUTH). 
[City  waterworks  gauge;  zero  447.62  feet  above  the  Cairo  datum  plane.] 


1881.. 
1884.. 
1886.. 
1889.. 
1900.. 
1901.. 
1902.. 


February  14. 
March  28... 

March  8 

November  80, 
April  26,  27 
March  5 

do 

March  9 

March  IS 


.1  September  18. 


Octobers,  6 

November  1,  2 

October  21 

November  19 

September  24,  25 

October  7,  November  11-16 . 
October  6,  7 


1.9t 


4.4 

8.4 

8.1 

4.1 

8.9" 

4.5 

8.8 


oHigh  water  of  June,  1844»37  feet. 

^Gauge  discontinued  after  1900. 

«SeeOolea  Creek  for  yean  1895, 1896, 1897;  records  at  Hermann  doubtful  for  this  period. 

tf  Wgh  wat^r  of  June,  1844,  would  read  85.6. 
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Table  No.  5. — Highest  and  loirest  annual  slages  oftfie  Missiwi^ypi  River  ( 
tributaries,  referred  to  present  gauges— Continued. 

OHIO  RIVER— LOUISVILLE  (UPPER),  KY.  (3(M  MILES  FROM  MO( 

[U.  S.  engineer  gauge*;  zero,  419.76  feet  above  the  Cairo  datam  plan 


Year. 


1884.. 
1896.. 
1896.. 


1900.. 
1901.. 
1902.. 
1903.. 
1904.. 
1906.. 


Highest. 


Day. 


February  16. 


March  80.... 
March  10.... 
December  1 . 

April  29 

March  9 

....do 

March  28.... 
March  14.... 


Oaoge 
reading. 


Feet. 
i6.60 


.86.20 
32.80 
16.60 
33.20 
24.80 
28.60 
22.90 
22.00 


Lowest. 


Day. 


November  14, 16 
September  28 . . . 
September  6,  6. . 

October  23 

November  11 ... 
September  7-18 . 

December  20 

October  7-9 


OHIO  RIVER— LOUISVILLE  (LOWER),  KY.  (364  MILES  FROM  MO 
[U.  S.  engineer  gauge*:  zero,  892.86  feet  above  the  Cairo  datum  plan( 


1872 

October  17, 18 

1884.. 

February  16 

7t.00 
62.00 
68.80 
39.60 
68.80 
60.40 
64.80 
48.60 
47.00 

1898.. 

March  80 

Octobers 

1899.. 

March  10 

November  2,  3 

1900 

December  1 

October  23 

1901 -. 

April  28 

November  11 

1902 

March  9 

September  27-30 

1908.. 

do 

November  14 

1904.. 

March  28 

October  9, 10 

1906.. 

March  14,  May  17 

1 

^;i 


OHIO  RIVER— EVAN8VILLE,  IND.  (188  MILES  FR( 
[  U.  S.  engineer  gauge:  xero,  849.3  feet  above  the  Cairo  d 


\i 


I 


'■i 


i 


ti 


1873. 
1874. 
1876. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1886. 
1886. 
1887. 


1890. 
1891. 
1892. 
1893. 
1894. 
1896. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1906. 


December  20 

February  28 

August  9, 10 

January  31 

January  23 

December  18, 19 

December  30,  31 

February  21 

February  19 

February  24 

February  19 

do 

January  23 

April  14 

February  8, 9 

April  3.  4 

February  26,  November  30 . 

March  30, 31 

March2 

April  26-28 

February  24 

February  19 

Jar"-—"  '**         

^  ;:::::::: 

^  :::::::;; 

De  

Mt  )T22V.'.'.'. 

Ml  

Aj)rU3,4 

March  17 


84.60 
39.20 
41.90 
43.30 
41.60 
3L80 
37.30 
42.10 
38.90 
44.90 
47.80 

87.60 
48.40 
43.20 
36.20 
29.00 
44.40 
42.80 
38.20 
4L80 
31.80 
36.50 
38.00 
43.60 
44.80 
42.70 
33.60 
41.80 
40.00 
42.40 
39.80 
37.40 


October  19,  20.. 
September  29,  3 
September  22-2i 
December  20. . . 

October  14 

October  26-29.. 
October  28, 29.. 

October  10 

September  16 . . 
November  1,  2 . 
September  24.  2 
November  9,  II 
October  17, 18.. 
September  21 . . 
November  4-6  . 

August  17 

October  18, 19.. 

August  6 

November  4 

November  8-13 
September  4-6 . 
September  13-11 
November  7.  8. 
September  22.. 

October  6 

September  30,  C 
October  81,  No^ 

October  27 

November  19-22 
September  24 . . 
November  18 . . 
October  13, 14... 


«  As  nMxly  as  can  be  ascertained  the  low  water  of  1856  reads  1.0  foot  on  this  gauge, 
'^R^oor*!*  received  from  the  U.S.  Weather  Bureau.  ^w, 

.loi!S.2S!?  F'?jy®**^F  Bureau  publication  of  1899.    Gauge  reading  for  this  day  puWabefl'^i 
name  authority  in  1891^48  feet.  -o  -«. 
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Table  No.  5. — Higkat  and  lowest  annual  Hages  of  the  Mimmfipi  Hirer  and  itn  principai 
tribuiaries,  referred  to  present  gauges — Continued. 

OHIO  RIVER— PADUCAH,  KY.  (45  MILES  ABOVE  CAIRO). 
[U.  S.  Weather  Bnxeaii  gavgc;  kio  800.46  feet  above  the  Cairo  datum  plane.] 


Year. 


Highest 


Day. 


U84. 
1896..' 

IflB9.. 
1900.. 
1901.. 
1902..  I 
1908..; 
1904..! 
1905.. I 


February  28. , 


April  6 

AprU4.5 

March  16, 16. 

Mayl 

March  15, 16. 

do 

April  4 

March  17, 18. 


Oaofe 
reading. 


Feet. 


47.80 
48.80 
80.90 
39.40 
89.70 
47.60 
44.70 
83.60 


Lowest. 


Day. 


October  80-November  4 

July  22,  September  26, 27 

I  October  13-16,  November  5-10. 

September  19, 20,  October  6 

November  18-21,  26-28 

September  17, 18,  23-26 

December  18, 19 

Octot>er  29— November  3 


Gauge 
reading. 


FeeL 


-0.70 

8.50 

.50 

1.60 

L50 

1.40 

^1.60 

.20 


OUACHITA  RIVER-CAMDEN.  ARK.  (325  MILES  FROM  MOUTH  OF  RED  RIVER). 
[U.  S.  engineer  gauge;  zero  71.10  feet  above  the  mean  Qulf  level.] 


1882..   May  12. 


iS.OO 


1898..; 
1899.. I 
1900.. I 
1901..' 
1902..; 
190S.. 
1904.. 
1906..' 


January  26.. 
January  18.. 

March  4 

April  23 

December  1 . 
February  20. 

June  12 

May9 


33.60 


August  29, 80a... 
September  12-14 . 


39.10  I  October  20. 

26,20 

83.90 

86.20 

89.60 

33.60 

41.60 


August  27. 

August  28-September  7. 

July  2^-26 

December  9-14 

September  21 


1.90 
2.93 
2.86 
2.96 
2.85 
3.95 
2.33 
1.95 


OUACHITA  RIVER— MONROE,  LA.  (175  MILES  FROM  MOUTH  OF  RED  RIVER). 
[U.  S.  Weather  Bureau  gauge;  zero  30.97  feet  above  the  mean  Oulf  level.] 


1874.. 
1898.. 
1899.. 
1900.. 
1901.. 
1902.. 
1900.. 
1904.. 
1906.. 


February  12, 18. . 
February  5-7.... 

May  2,8 

May7,9 

April  27,28 

March  26-29 

April  15-20 

May  31-June  2. 


i9.l0 
85.90 
82.80 
81.00 
24.60 
35.10 
44.50 
29.50 
44.00 


September  13-15 

September  28-November  27. 

Sepiember  22-24 

July  13-21,24-31....: 

September  11,12 

November  26-Decembcr  13 . 
October  31- November  1, 5, 6. 


0.80 
.00 
.50 
.00 
L80 
1.40 
.80 


1876.. 
1896.. 
1896.. 
1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1905.. 


RED  RIVER— FULTON,  ARK.  (608  MILES  FROM  MOUTH). 
[U.  8.  engineer  gauge*;  asero  224.48  feet  above  the  mean  Gulf  level.] 


July  17. 


May  11 

N  ovem  ber  28 

November  4 

May  25 

November  80-December  1 . 

MaiehU 

June  14 

June  2,8 


55.75 


27.90 
26.60 
23.20 
27.55 
32.20 
81.15 
31.60 
3L60 


September  19-2&-October  20-22. . 

November  7, 8 

September  21 , 

September  11 

November  2 

January  22, 28 

December  16, 17 

December  16-28 


0.10 
2.80 
2.40 
8.60 
3.15 
8.80 
5.30 
4.60 


a  On  August  26, 1904,  a  new  gauge  was  built  at  bridge  of  St.  Louis  Southwestern  Railway,  about  2| 
miles  above  former  site.    Gauge  elevation  unchanged. 
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tribiUarieSi  referred  to  present  gauges — Oonturaed. 

RED  RIVER-GARLAND.  ARK.  (4M  MILES  FROM  MOUTH). 
[U.  S.  engineer  gauge;  zero  208.16  feet  abovemean  Gulf  level.] 


Highest. 

Lowest 

Year. 

Day. 

Gauge 
reading. 

Day. 

Gauge 
reading. 

1894.. 

Maroh24 

FtseL 
98.60 

fbeL 

1896.. 

September  22-25 

—0.90 

1898.. 
1899.. 



Ma;  11 

21,10 
20.60 

November  8 .  . .  ^  . . 

1.85 

Novemb^  28 

October  31-November  la 

.95 

RED  RIVER-SHREVEPORT.LA.  (820  MILES  FROM  MOUTH). 
[U.  S.  engineer  gauge  *\  zero  140.99  feet  above  the  mean  Gull  level.] 


1892. 
1894. 
1898. 
1899. 
1900. 
1901. 
1908. 
1908. 
1904. 
1905. 


May  28. 


May  21 

January  24 

May7,8 

June? 

December  16, 16. 

March  22. 23 

June  24, 25 

June  8,9 


55.70 


15.00 
15.60 
15.00 
16.40 
34.10 
38.10 
28.50 
88.6 


December  2-4 

November  8 

October  28-November  3 

September  15 

November  6-9, 19-21 

January  25, 26 

November  29,  December  2-12, 16-19, 

21-24 

December  22,23 


-5.  SO 
.20 

-  .70 

-  .10 
-1.00 
-1.00  • 

-2.00 
-1.80 


1881. 
1892. 
1896. 
1899. 
1900. 
1901. 
1902. 
1908. 
1904. 
1905. 


RED  RIVER— ALEXANDRIA.  LA.  (110  MILES  FROM  MOUTH). 
' [U.  S.  engineer  gauge*;  zero  44.18  feet  above  the  mean  Gulf  level.] 


June  12, 18  . . . 
January  28... 
January  27... 

April  26 

April  26 

December  24. 

March  28 

June  80 

June  16, 17.... 


September  29 . 


Sfi.ts  I 

17. 40    November  8 . 


18.20 
19.80 
14.60 
82.20 
36.05 
29.50 
35.43 


November  5, 6  . . . 
September  20  — 

December  1 

January  25 

December  10-12  . 
December  22-25.. 


-5.70 


-1.10 
-2.66 
-1.22 
-2.00 
-2.16 
-LOO 
-L70 


ST.  FRANCIS  RIVER— BRIDGE  OF  ST.  LOUIS,  IRON  MOUNTAIN  AND  SOUTHERN  RAILWAY 
(MEMPHIS  BRANCH)  (194  MILES  FROM  MOUTH). 

[M.  R.  C.  gauge;  zero  176.6  feet  above  sea  level  by  railroad  levels.] 


1897.. 
1898.. 
1899.. 

1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1905.. 


April  4-6.... 
April  17-19.. 
April  11-15 . . 

March  20-22. 

April  20 

December  81 
April  2,8.... 
April  26,26.. 
June  1-8.... 


U.60 
84.10 
30.80 

15.30 
14.50 
16.80 
82.90 
28.10 
18.5 


JJanuary  1-5 

(September  29 

October  24-28,  October  81-Novem- 
ber20 

November  17, 18 

November3-ll 

September  18-22 

October  23-November  16 

December  1-6, 20-28 


LIO 

aoo 

.60 

LOO 

-  .05 

.00 

.40 

L06 


a  This  gauge  was  discontinued  December  81, 1899. 
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Table  No.  5. — Highest  and  lowest  annued  stages  of  the  Mississi]^  River  and  its  principal 
tributaries,  referred  to  present  gauges — Continued. 

TENNESSEE  RIVER-CHATTANOOGA,  TENN.  (460  MILES  ABOVE  MOUTH). 
[U.  S.  Weather  Bureau  gauge;  zero  651.90  feet  above  the  Cairo  datum  plane.] 


Highest. 


Tear.' 


Day. 


Gauge 
reading. 


Lowest 


Day. 


Gauge 
reading. 


18B8.J 

M98.., 
1»9..' 
IflOO.. 

ini.., 

Ifl02.. 
1903.. I 
19M.. 
1905.. 


March  11. 


Feet, 
58.90 


Septembers.. 

March  22 

February  15. . 
December  31. 

January  2 

April  n 

March  25 

February  11 . . 


24.60 
40.00 
24.80 
37.40 
40.80 
81.80 
22.10 
22.4 


September  19 

June  15 

October  6,  7.  27,  28,  November  22 . 

September  18 

November  22 

September  2,  3,  October  80,  31 ... . 
September  30^)ctober  7,  2»-80. . . . 
October  25-27 


FeeL 


0.00 

1.60 

.80 

1.00 

2.10 

1.20 

.6 

.09 


TENNESSEE  RIVER— FLORENCE.  ALA.  (800  MILES  FROM  CAIRO). 
[U.  S.  engineer  gauge*;  zero  418.04  feet  above  the  Cairo  datum  plane.] 


1878. 
1897. 

ins. 

1S99. 

1900. 
1901. 
1902.. 
1903.. 
1904.. 
1906.. 


March  19 

January  20,  27-29. 
March  2D 


April  20 

Aogust  22 

March  29 

Marche 

March  27, 28 

February  12,13., 


se.io 

18.80 
25.20 

19.52 
18.92 
21.70 
18.82 
17.20 
16.70 


I  Septembers ]  -0.76 

I  June  14,19 '  .87 

I  September  26,  October  10,  29-No-  .  -  .10 
,      vember  6. 

I  September  18-15 .07 

]  November  22-25 .80 

'  November4 —  .40 

I  October  5-7 '  -  .50 

October  28-November  3 -  .  60 


TENNESSEE  RIVER-J0HN80NVILLE,  TENN.  (139  MILES  PROM  CAIRO). 
[U.  S.  Weather  Bureau  gauge;  zero  343.3  feet  above  the  Cairo  datum  plane.] 


1882.. 

1892..!  April  14, 15 

1893..,  February  22,  25,  26 
1894..  FebniaTyl3,14.... 

1895..  January  19 

1896.. I  ApriU2 

1897..  March  21 

1S98..I  January  24 

l«89..lMarch  81 

1900. 1  June  30 

1901..  August  26 

190B..   April  2.  3 

1908..   March  11 

1904..  March  30 

1905..  February  14, 15.... 


aJ^.OO 
b35.40 
83.60 
31.10 
25.50 
28.80 

i^.OO 
29.10 
30.70 
29.50 
27.60 
85.60 
33.70 

28.10 
24.0 


October  29-November  3 

October  19 

November  3-6 

October  28-November  1 

September  27,  October  20,  21,  31- 

November  7. 

October  6-20 

June  16,  July  16 ', 

October  11-13,  November  3-7 

September  17, 18 

Noven^ber  27-30 

September  15-17,  November  4-7 .. . 
October  6-8.  10,  27,  28,  31-Novem- 

ber2. 
October  2»>-November  4 


1.10 

1.00 

.10 

.00 

.80 

-  .30 

1.40 
.00 
.60 
.60 
.40 
.00 

-  .90 


a  High-water  mark. 

*  Corrected  to  new  gauge  CHtabllshed  June  1, 1892.    Correction  to  reduce  readings  prior  to 
present  gauge  not  considered  reliable. 

Sup.  Eng.  1905 8 


1892  to 
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Tablb  No.  b,—Highe9t  and  lowed  annual  stages  of  the  Mississippi  River  and  itoprtnq 
tributaries,  referred  to  present  gauges — Continned. 

WABASH  RIVER— MOUNT  CARMEL,  ILL.  (190  MILES  FROM  CAIRO). 

[U.  S.  Weather  Bureau  gauge;  sero  897.86  feet  above  the  Cairo  datum  plane.] 


Year. 


Highest. 


Day. 


Oauge 
reading. 


Lowest 


Day. 


Gtm 


1876.. 
1895.. 
1896.. 
1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1906.. 


August  7. 


March  80,31.. 
January  23 . . . 
March  14, 15. . 

March  19 

December  25 . 

March  12 

April  2 

May  19 


£8.90 


ML 


27.00 
19.50 
19.00 
17.60 
17.00 
22.80 
27.10 
16.20 


November  7-28 

September  4, 5 

September  80-October  18  . . . 
October  80, 81,  November  1. 

October  5-12 

S^tember  25, 26 

October  2, 3 

November  9-12 


WHITE  RIVER-JACKSONPORT,  ARK.  (860  MILES  PROM  MOUTH). 
[U.  S.  engineer  gauge  *.] 


1872.. 

December  24 

'    -I 

1890 

March  14.      .            . 

55.55 

32.50 

29.00 
22.30 
24.50 
25.55 
29.77 
29.60 
29.10 

1898.. 

March  80 

r  January  10 

\8eptemberll,12 

October  7-10 

1 

1899.. 

May  12 

z 

1900.. 

November  26,  2f7 

August  28 

October  8-11 

1901.. 

March  15 

1902.. 

December  19 

August  21 

November 27 

_ 

1903.. 

March  12 

1904.. 

March  29 

November  19-21 

_ 

1905.. 

May  25,  26 

; 

WHITE  RIVER— CLARENDON,  ARK.  (184  MILES  FROM  MOUTH). 
[M.  R.  C.  gauge;  zero  158.9  feet  above  the  Cairo  datum  plane,  by  railroad  levels.] 


1887- . -  

November  22 

L 

1890.. 

March  20 

96.65 
85.40 
29.55 
25.45 
26.75 
28.80 
32.63 
29.60 
29.90 

1898.. 

April  5 

September  12 

1809.. 

Miiy21 

October9-16 

1900.. 

March  16 

August  29 

1901.. 

March  26 

October  10.11 

1902.. 

December  30 

August  28,  November  6-8 

1903.. 

March  20 

December  11 

1904.. 

Aprils 

November  24-26 

1905.. 

June  3 

1875.. 
1882.. 
1896.. 
1899.. 
1900.. 
1901.. 
1902.. 
1908.. 
1904.. 
1905.. 


YAZOO  RIVER— YAZOO  CITY.  MISS.  (65  MILES  FROM  MOUTH). 
[U.  S.  Weather  Bureau  gauge;  zero  93.84  feet  above  the  Cairo  datum  plane.] 


April  26-28 

April  »-14 

April  80 

January  11 

April  21, 22 

April  5-8 

April  26-29 

March  20-22, 29,  April  4. 


96.  SO 
24.40 
25.80 
28.00 
18.80 
26.60 
28.70 
22.60 
2L50 


November  9, 10 

October  11-28,  November  14-24 . 

October  11, 12 

November  16-18 

October  80-November  24 

November  1-11 

November  16-21,  26-80 


-L! 

-I 

-t: 
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S       ft 
a       ;^ 


CO 

D 

D 


Direction  and  force 
of  wind. 
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Appendix  1  E. 

RBFORT  OF  AflBIBTAirT  ENGINEER  WILLIAM  6BRI6  UPOX  DBSD6INO  OPERATIONS  ON  THE 
MlflBIflBIPPI  RfTER  BETWEEN  HEAD  OF  THE  PASBBB  AND  THE  MOrTH  OF  THE  OHIO 
EIYEB,  AND  CARE  AND  REPAIR  OF  DREDGING    PLANT,  APRIL   1,  1904,  TO  APRIL  30,  1905. 

Memphis,  Tenn.,  May  7,  1905. 

Captain:  I  have  the  honor  to  sabrait  the  following  report  pertaining  to  dredges 
and  dredging  for  the  period  April  1,  1904,  to  April  30,  1905: 

The  dredging  plant  and  dredging  operations  were  onder  the  direction  of  Assistant 
Engineer  F.  B.  Maltby  for  the  period  April  1, 1904,  to  November  20,  1904,  and  since 
that  time  have  been  under  my  direction. 

The  project  of  maintaining  a  low-water  channel  by  means  of  dredging  has  been 
fully  explained  in  previous  reports. 

care  of  plant. 

During  the  year  the  following  plant,  when  not  in  operation,  has  been  cared  for  at 
West  Memphis,  Ark. : 

Dredges:  Beta,  Gammas  DdUi,  EpsUon,  Zeta,  Iota,  Kappa,  and  Henry  Flad 8 

Steamboats:  Mimssippi,  Minneianka,  Sachem,  Choctaw,  Nokomut,  Wynoka,  Leota, 

Search,  Pairol,  Vulcan,  Venus,  Mercury,  and  Mars 13 

Pile  sinkers:  Nos,  61,  971,  981,  9Se,  98S,  and  »«^ 6 

Barges:  Nos,  208,  m,  S16,  228,  041,2^x^^051 6 

Quarter  boat:  Illinois 1 

Small  flush  deck  flat 1 

Calking  flat 1 

Sectional  docks 6 

Pile  sinker  No,  61,  barges  Nos,  208,  211,  215,  2^8,  and  small  flush  deck  flat  were 
condemned  June  22, 1904,  and  were  either  destroyed  or  sold. 

The  small  tenders  Mercury  and  Vulcan  have  been  used  as  fleet  tenders  during  the 
lay-up  season.  ^ 

Steamer  Mississippi,  used  exclusively  as  an  inspection  boat  by  the  Mississippi  River 
Commission,  left  the  fleet  for  the  fall  inspection  trip  October  24, 1904,  and  returned 
on  November  28.  She  again  left  the  fleet  for  the  spring  inspection  trip  March  28, 
1905,  and  returned  to  the  fleet  April  20,  where  she  was  laid  up. 

Steamer  Patrol,  used  in  connection  with  surveys,  gauges,  and  observations,  left  the 
fleet  May  26, 1904,  for  Paducah,  Ky.,  where  the  hull  was  rebuilt  and  other  extensive 
repairs  were  made.  She  returned  to  the  fleet  February  27,  1905.  She  left  the  fleet 
again  April  28,  1905. 

During  the  year  the  iollowing  boats,  belonging  to  the  dredging  plant,  have  been 
used  on  other  works  as  follows: 

Steamer  Vulcan  left  the  fleet  April  5,  1904,  for  disc^harge  measurements  on  the 
Mississippi  River,  returning  to  the  fleet  on  May  31,  1904. 

Steamer  Mars  returned  to  the  fleet  June  9,  1904,  from  discharge  observations  at 
various  points  on  the  Mississippi  River;  and  again  left  the  fleet,  with  quarter  boat 
Illitiois,  on  August  30,  1904,  for  work  connected  with  surveys,  gauij^es,  and  observa- 
tions, and  returned  to  the  fleet  February  21,  1905,  where  she  was  laid  up. 

Steamer  Search  left  the  fleet  June  10, 1904,  for  services  with  the  Board  of  fiugineers 
on  the  Illinois  River  and  i-etumed  July  3,  IIKM. 

Steamer  Venus  left  the  fleet  July  13, 1904,  for  services  with  Waterways  from  Lcjck- 
port.  111.,  to  St.  Louis,  Mo.,  returning -September  7,  1904. 

The  dredge  DeUa,  in  tow  of  the  steamer  Sachem,  left  the  fleet  May  19,  1904,  for 
Louisville,  Kv.,  where  both  boats  were  docked,  hulls  sand  blasted  and  painted,  and 
returned  to  CSuro  July  5,  1904,  where  they  were  cared  for  till  the  dredging  season. 

Steamer  Minnetonka,  in  tow  of  the  steamer  Wynoka,  left  the  fleet  May  26,  1904,  for 
Paducah,  Ky.,  where  extensive  repairs  were  made  to  the  MinneUmka,  and  returned, 
under  her  own  steam,  to  the  fleet  September  20,  1904. 

Dredge  Gamma,  in  tow  of  the  steamer  Wynoka,  left  the  fleet  July  18,  1904,  for 
Ix)uisviile,  Ky.,  where  both  boats  were  placed  in  the' docks,  hulls  sand  blasted  and 
painted,  and  returned  to  the  fleet  January  10,  1905. 

On  May  26,  1904,  a  party  was  sent  to  C»ruthers\'ille,  Mo.,  to  care  for  the  season's 
supply  of  fuel,  consisting  of  23  barges,  w^hich  was  received  June  2,  1904. 

Miscellaneous. — The  general  work  of  care  of  the  plant  at  the  fleet  consists  in  arrang- 
ing and  keeping  the  plant  in  position;  cleaning  hulls;  brining  supplies  and  material 
from  the  wharf  at  Memphis;  checking,  assorting,  and  canng  for  property,  and  gen- 
eral office  work. 
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SUBSIfiTENCE. 

All  employees  are  furnished  Bubsistence  in  kind.  During  the  past  thirteen  months 
93,752  rations  were  served,  at  a  cost  of  $0.47789  ei^ch,  including  the  cost  of  cooks, 
waiters,  and  all  neoeasary  labor  in  caring  for  quarters. 

RBPAIBS  TO   PLANT. 

In  addition  to  the  more  important  items  of  repairs  mentioned  below  in  connection 
with  each  piece  of  plant,  many  minor  repairs,  such  as  grinding  valves,  repacking 
8team-pii)e  joints,  pamting smokestacks,  small  woodwork  repairs,  and  tightenmg  pro- 
pelling wheels,  were  made  where  necessary.  The  boilerH  of  all  boats  were  inspected 
and  t^ted  in  the  same  manner  as  provided  by  the  United  States  steamboat  inspection 
laws. 

The  total  amount  of  this  class  of  work  is  quite  a  large  item  of  cost 

Dredge  Beta, — At  the  beginning  of  this  period  this  boat  was  being  prepared  for 
work  in  South  Pass.  New  tubes  were  placed  in  the  feed-water  heater.  Repairs  to 
pontons  were  completed.  All  the  pontons  were  sand  blasted  and  painted.  After  the 
changes  and  alterations  had  been  made  it  was  found  that  this  dredge  would  not  be 
needed  in  South  Pass.  The  dredge  remained  at  the  fleet  till  October,  1904,  when  she 
was  shipped  up  for  field  use,  but  never  put  in  service.  Numerous  minor  repairs  were 
made. 

Dredge  Gamma. — This  dredge  was  not  in  commission  during  the  year.  The  hull 
was  sand  blasted  and  painted  two  coats  of  red  lead.  The  hull  at  the  stern  was 
extended.  The  old  heater  from  the  Wyiioka  was  put  onto  the  dredge  and  installed. 
Canvas  was  placed  on  the  boiler-deck  guards  and  painted.  New  breeching  was  made 
for  the  boilers.  New  stumps  for  the  smokestacks  are  being  made.  Some  repairs 
were  made  to  the  woodwork  where  necensary. 

Dredge  Delia. — ^The  hull  was  sand  blasted  and  painted.  An  extension  was  built  to 
the  stem  of  the  hull  for  blacksmith  shop,  thus  avoiding  the  use  of  a  plunder  bai^. 
Work  of  installing  the  new  suction  tanks  was  compIete<l.  The  high-pressure  cyhn- 
der  of  the  main  pumping  engine  was  bored  out  and  the  piston  head  overhauled.  A 
new  piston  rod  for  the  high-pressure  cylinder  of  the  main  pumping  engine  was  made. 
Ventilating  hatches  were  cut  in  the  deck  and  coamings  were  put  around  them.  A 
new  brass  bushing  was  placed  on  the  main  shaft  near  pump.  The  pump-erasing 
liners  were  repaired.  The  telescoping  casting  in  the  diwhai^e  pipe  of  starboard  jet 
pmnp,  which  was  broken,  was  repaired.  The  suction  head  was  strengthened  at  the 
points  where  the  hoisting  cables  are  attached.  The  aHlx'Htos  tile  which  formed  the 
walls  around  the  boilers  was  broken,  and  the  walls  have  ))een  entirely  rebuilt  with 
clay  tile.  The  boilers  have  been  overhauled  and  tested.  New  smokestacks  are  being 
built  The  bottom  of  the  suction  and  discharge  pipes  at  the  flanges  in  the  hold  of 
the  dredge  are  badly  worn  and  are  being  repaired  by  patches.  Numerous  minor 
repairs  hive  been  made.     New  wire  for  electric  lights  is  oeing  placed. 

Dredge  EpsUon. — An  extension  was  built  to  the  hull  at  the  stem  to  be  used  for 
blacksmith  and  carpenter  shop  instead  of  u^ing  a  plunder  barge.  The  noain  deck 
hatches  have  been  enlarged  and  additional  hatches  for  ventilation  were  placed.  New 
smokestacks  were  made.  New  exhaast  pipes  fnun  the  heaters  to  the  stacks  were 
made.  Two  new  sheets  were  put  in  the  boilern.  The  aieel  deck  in  the  lx)iler  room 
was  renewed.  The  furnaces  were  overhauled  and  rebuilt.  New  grate  bars  were 
made.  New  eccentric  and  strap  for  starboard  pumping  engine  were  procured  and 
placed.  The  main  pump  was  overhauled  and  liners  renewed  where  necessary.  New 
piston  rod  and  valve  stem  for  the  ele(;tric-light  engine  were  made.  The  wooden 
nosing  around  the  hull  was  repaired.  The  roof  was  repaired  and  painted.  The  pon- 
tons were  sand  blasted  and  painted.     Several  drawbars  were  repaired. 

Dredge  ZeUi. — The  hull  was  extende<l  at  the  stem.  The  deck  hatches  were  enlarged. 
Additional  hatches  for  ventilation  were  cut  in  the  deck  and  coamings  placed  around 
them.  The  runner  of  the  main  pump  was  converted  into  one  of  the  ir.closed  type. 
New  cast-iron  rings  for  the  throat  of  the  sand  pump  were  procured  in  the  rough,  and 
the  machine  work  was  done  at  the  fleet.  Minor  rei^irs  were  made  to  the  main  pump 
in  December,  1904,  with  a  view  of  using  the  dredge  again  during  that  season.  It  is 
thought  that  this  pump  will  last  another  season  without  any  more  repairs,  although 
the  runner  is  considerably  worn.  One  new  sheet  is  Iwing  put  in  the  boilers.  New 
amokeetacks  were  made  and  erected.  The  steel  deck  in  the  boiler  room  is  being 
renewed.  New  piston  head  and  piston  rod  for  the  high-pressure  engine  of  the  jet 
pump  were  made.  Eight  of  the  pontons  have  been  sand  blasted  and  painted  with 
coal  tar. 
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Dredge  Joto.-— The  deck  hatches  were  enlai^ged  and  coammgs  placed  around  them. 
A  drain  tank  was  built  in  the  hold  and  all  drain  pipes  were  connected  to  it  A  new 
spud,  built  up  out  of  small  timber,  was  made.  The  first  outri^r  aft  of  the  wheel 
on  each  side  was  altered  to  allow  more  clearance  for  water.  The  boiler  feed  pipes 
were  renewed.  New  fire-door  liners  and  grate  bare  were  procured.  The  furnace  was 
rebuilt  The  feed- water  heater  was  overhauled.  The  electric-light  engine  was  over- 
hauled. The  broken  piston  was  removed  from  the  steam  cylinder  of  the  jet  pump. 
The  piston  rods  of  jet  pumps  were  turned  off.  The  valves  of  the  jet  pumps,  con- 
denser pumt)e,  and  propelling  engines  have  been  overhauled.  The  runner  of  the 
sand  pump,  which  was  worn  out  last  season  on  '^Presidents  Island  Crossing,''  is  being 
removed  from  the  shaft,  so  that  a  new  one  can  be  placed.  The  discharge  pipe  in 
the  hold  was  badly  worn  on  the  bottom  at  the  fianges.  This  pipe  was  turned  over  so 
that  the  worn  part  would  come  on  top;  where  the  pipe  was  worn  through  it  was 
repaired  by  means  of  patches.  The  wheels  are  being  rebuilt.  A  new  waterway  was 
placed  on  the  roof.  Tne  roof  was  repaired  and  painted.  The  woodwork  of  the  cabin 
wafe  repaired  where  necessary.  Material  for  new  smokestacks  has  been  procured. 
The  xx>ntons  were  sand  blasted  and  painted  with  coal  tar. 

Dredge  Kappa, — The  main-deck  hatches  were  enlai*gedahd  coaminss  placed  around 
them.  Iron  stairways  were  placed  in  the  hatches  leading  to  the  hold.  The  wooden 
nosing  was  repaired.  A  waterway  was  put  around  the  roof.  The  roof  was  psdnted. 
The  wheels  are  being  rebuilt.  Ventilating  hatches  were  cut  in  the  top  of  the  wheel- 
houses.  The  port  derrick,  which  was  broken,  was  repaired.  Cast-iron  rings  for  the 
throat  of  the  sand  pump  were  procured  and  placed.  The  shrouds  on  the  sand  pump 
have  been  set  out  about  three-sixteenths  inch  to  decrease  the  clearance  caused  by 
wear.  A  new  liner  was  placed  in  the  upper  half  of  the  casing.  The  flanges  on  the 
branch  steam  pipe  of  the  propelling  engines  were  reriveted.  The  valves  and  brasses 
of  tiie  propellmg  engines  were  overhauled.  The  propelling  engines  were  very  care- 
fully lined.  The  main  steam  pipes  over  the  boilers  were  altered  so  as  to  provide 
better  drainage.  A  set  of  fire-door  liners  was  procured  and  installed.  The  furnaces 
were  rebuilt  The  material  for  the  smokestacks  was  procured.  The  ash  chute  was 
lined  with  fire  brick.  The  boiler  feed  pumps  and  jet  pumps  were  overhauled.  The 
outiet  of  the  drain  tank  was  enlarged.  The  pontons  were  sand  blasted  and  pcunted 
with  coaI  tar.  The  broken  flanges  on  the  pontons  were  removed  and  the  sections 
are  being  joined  by  butt  straps.  The  deck  of  the  kitchen  was  calked.  Numerous 
repairs  were  made  to  the  steam  and  water  pipes,  etc.  Minor  repairs  were  made  to 
the  woodwork  of  the  cabin. 

Dredge  Henry  Flad, — Main-deck  hatches  were  enlarged  and  coamings  placed  around 
them.  Iron  stairwa^rs  were  placed  in  the  hatches  lesiding  to  the  hold.  The  wooden 
nosing  has  been  repaired.  New  cast-iron  rings  for  the  throat  of  the  sand  pump  were 
procured  and  plac&d.  Liners  in  the  bottom  half  of  the  casing  were  renewed.  The 
shrouds  on  the  sand  pump  were  set  out  one-quarter  inch  to  decrease  the  clearance 
caused  by  wear.  The  packing  of  the  sand  pump  was  renewed.  New  joints  were 
made  between  high  ana  low  pressure  cylinders  of  main  engines.  The  heaters  were 
overhauled.  The  exhaust  pipes  were  reriveted.  The  main  steam  pipes  over  the 
boilers  were  altered  so  as  to  provide  better  drainage.  The  feed-water  pipes  were 
raised  to  permit  main  steam-pipe  alterations.  New  joints  of  pipe  were  put  in 
Snqwden  heaters.  A  bag  in  one  of  the  boilers  was  set  up  and  the  seams  were 
reotlked.  The  seams  of  safety-valve  flanges  were  recalked.  The  gage  cocks  were 
lowered.  New  fire-door  liners  and  grate  bars  were  made.  Furnace  was  rebuilt 
The  ash  chute  was  repaired  and  lined  with  fire  brick.  The  piston  valves  of  the  jet 
pumps  were  overhauled  and  the  rods  of  same  were  turned  up.  A  new  crank  was 
made  for  the  ice  machine.  The  armature  of  the  dynamo  was  taken  out,  sent  to  St 
Louis,  repaired,  and  replaced  in  position.  The  boiler  feed  pumps  were  overhauled. 
The  capstan  engines  were  overhauled.  The  outlet  of  the  drain  tank  was  enlarged. 
A  new  waterway  was  placed  around  the  roof.  The  roof  was  painted.  The  de<&  of 
the  kitchen  was  calked.  The  wheels  are  being  repaired.  The  pontons  have  been 
sand  blasted  and  painted.  The  broken  fianges  on  the  pontons  were  removed  and  are 
being  replaced  by  butt  straps.  Minor  repairs  were  made  to  the  woodwork  of  the 
cabin. 

Steamer  Missisgippi  ( Missisnppi  River  Commission) .  — RepairB  were  made  to  the  wood- 
work of  the  main  and  boiler  decks,  roof,  and  texas  fioor.  The  roof  was  partly 
recovered  with  canvas  and  painted.  The  cabin  was  painted  where  necessary.  The 
main  and  boiler  decks  were  painted.  The  hull  was  painted  above  the  light  water 
line.  The  wheel  was  overhauled  and  painted.  The  cracked  nozzles  of  both  pro- 
pelling engines  were  patched.  The  starboard  copper  branch  pipe  was  brazed.  A 
new  stuffing-box  gland  was  made  for  the  fire  pumps.  A  new  steam  trap,  for  dispoe- 
ing  of  the  water  condensing  from  the  heating  system,  was  installed.    A  new  and 
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Ihfii  ■iiTiliiTj  bolkr  was  placed  and  a  smokeetock  made  for  same.  Two  new  aheeta 
pot  in  the  main  boDecsL  The  flame  bed  and  fornaces  were  rebuilt.  The  boilers 
eofcred.  CoTering  of  the  flteam  pipes  was  repaired.  Two  new  swingioff 
I  were  made.  A  oonnderable  amount  ot  repairing  was  done  to  the  steam  ana 
pipes,  all  of  which  are  beooming  old. 
Reamer  MmB£Umka,^The  hall  was  rebuilt  by  contract  at  IVidncah,  Kj.  The  cabin 
Beared  extenave  lepairs.  New  roof  was  placed.  The  wheel  was  rebmlt  The  pipe 
«ort  vhich  was  removed  in  building  the  hull,  was  replaced.  New  smokestacks 
wot  built  and  erected.  New  casings  and  umbrellas  for  stacks  were  made.  Doctor 
|BBp  w$8  oTerfaaoled.     The  cabin,  wheel,  casings,  fire  front,  and  chimneys  were 


Rsmer  SaAem. — ^The  oatside  of  the  cabin,  the  decks,  Uie  wheel,  stacks,  casing, 
md  uxt  front  have  been  painted.  A  new  roof  of  asbestos  was  placed.  The  boat 
w  phoed  in  the  docks  at  Louisville,  Ky.,  where  the  hull  was  sand  blasted  and 
fkied  two  <3)at8  of  red  lead.  New  casings  and  new  umbrellas  for  stacks  are  being 
mak.  The  pomp  pioneers  were  turned  off,  and  the  pumps  were  overhauled.  The 
is  pkat  was  overfaanled.  The  auxiliary  steam  line  was  overhauled.  New  fire-front 
faoB  Tfie  made,  and  the  furnaces  were  overhauled. 

^Mvr  Ckoctaw. — ^The  work  of  installing  the  new  heaters  was  completed.  The 
dertri^4ight  plant  was  overhauled.  Trusses  for  supporting  the  boiler  deck  in  the 
«al  nwoi  were  placed.  The  wheel  was  repaired  ana  painted.  The  plunsera  of  the 
ki^rfeed  pomps  were  turned  up  and  the  pumps  were  overhauled.  Stacks,  casing, 
frefraot,  and  main  <ieck  have  been  painted.  New  casing  and  umbrellas  for  stacCa 
K  bciog  made.  New  fire-front  liners  were  made  and  placed,  and  the  furnaces  were 
Rboh.  Kew  bitts  are  being  made.  The  wooden  nosing  around  the  hull  is  being 
icpnnd.    New  fenders  have  been  made. 

^eoacr  Xobnms. — New  roof  of  asbestos  was  laid.  The  wheel  was  completed  and 
mied.  The  work  of  iostallin^  the  heaters  was  completed.  A  traveler  for  handling 
m  CTHnder  heads  of  the  mam  engines  was  made  and  placed.  The  pumpe  were 
f^nrtaoled.  The  pipe  covering  was  repaired.  The  wooden  nosing  around  the  hull 
w  repttn^  New  fenders  and  bitts  have  been  made.  The  electric-light  engine 
OB  overfaaaled.  The  main  deck,  casing,  fire  front,  and  smokestacks  have  been 
felted.  The  boiler-deck  nosing  was  repaired.  New  fire-door  liners  were  procured 
•wphoed.  The  furnace  was  overhauled.  New  casings  and  umbrellas  for  smoke- 
imM  were  made.  A  considerable  amount  of  repairing  was  done  to  the  steam  and 
^l^pipee.  Steam  waa  raised  on  this  boat,  and,  with  the  dredge  Epnlon  in  tow,  she 
«l«ted  for  Louisville,  Ey.,  on  April  28, 1905,  where  the  outside  of  the  hull  will  be 
■Bd  biaated  and  painted. 

Reamer  Wynokeu — Tlie  new  feed-water  heaters  were  installed.  A  curved  section 
wMm  steam  pipe  was  procured  and  erected.  The  outside  of  the  hull  was  sand 
«H(ed  and  painted.  A  bogchain,  broken  in  transit  from  Louisville,  was  repaired, 
uephugeni  of  the  boiler  feed  pumpe  were  turned  up.  New  fire-front  liners  were 
P^J'ed  and  plaoed.  The  furnaces  were  overhauled.  The  roof,  chimneys,  casings, 
j^front,  deck,  and  wheel  were  painted.  The  drains  of  the  heaters  were  enlarg^. 
^ewction  shoes  are  being  moved  aft,  opposite  the  pumps;  formerly  the  shoes  were 
«itod  immediately  ait  of  the  boilers  where  the  cinders  were  thrown  overboard,  and 
wdndoB  were  drawn  into  the  pump.  Considerable  work  was  done  grinding  valves, 
™og  new  joints,  suid  repairinj^  pipes. 

SeittMr  Leo(a. — ^The  work  of  installing  the  new  heaters  was  completed.  A  new 
'^  of  asbestos  was  laid.  New  fire-front  liners  were  made  and  put  in.  The  furnaces 
^^OTerhanled.  The  armature  of  the  electric-light  engine  was  sent  to  St.  Louis  for 
j^M.  The  pump  plungers  were  turned  off,  and  the  pumpe  were  overhauled.  A 
^1^  stay  red  of  the  starboard  pitman  was  repaired.  It  has  been  impossible  to 
°^a  joint  under  the  valve  chamber  of  the  propelling  engines  of  all  five  of  these 
^'^  uid  a  scraped  joint  is  being  tried.  Sach  a  joint  has  been  made  on  one  engine 
wi^  ^t,  but  as  yet  has  not  been  tested.  New  bitts  and  fenders  were  made. 
J|oodwork  of  cabin  was  repaired.  The  hull  was  painted  inside,  also  outside  above 
^ught-\oad  line.  The  wheel,  deck,  stacks,  fire  front,  and  casings  have  been 
fy^  Considerable  work  was  done,  such  as  overhauling  crank-pin  and  crosshead 
^■Bn,  renewing  pipes,  and  making  new  joints.  New  and  larf^r  casings  are  being 
■«  tei  the  smokestacks. 
*«»wr  Search. — New  fire-door  liners  were  procured  and  placed.  The  furnace  was 
m?^^  ^«w  Steel  cylinder  timbers  were  put  in  position.  The  wheel  was  rebuilt 
^u^^ttchinery  and  pipe  work,  which  was  removed  in  rebuilding  the  hull,  was 
'paced.  New  safety  valves  were  put  on  the  boilers.  New  heaters  were  made  and 
I"*^  The  roof,  cabin,  stack?,  casings,  and  fire  front  were  painted.  New  doctor 
^^^«e  procured  and  placed. 
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Steamer  Patrol  {mrvevSy  gauges^  and  ohservatiom). — ^The  hull  was  rebuilt  by  contract. 
New  steel  cylinder  timDers  were  built  by  contract  and  were  placed.  The  wheel  was 
rebuilt  and  the  machinery  and  pipework,  which  was  removed  in  rebuilding  the  hull, 
was  all  replaowi  at  Paducah,  Ky. 

Steamer  Vulcan. — A  new  smokestack  was  made.  The  boat  was  docked;  the  outside 
of  the  hull  was  sandblasted  and  painted  with  coal  tar.  The  roof  was  repaired  and 
painted.  The  woodwork  of  the  cabin,  wheel,  nosing,  and  main  deck  was  repaired. 
New  fire-front  liners  were  made  and  placed.  The  furnace  was  overhauled.  Both 
pitmans  were  repaired.    The  doctor  and  all  the  machinery  was  overhauled. 

Steamer  Vipntw.— New  smokestacks  and  breeching  were  made  and  put  up.  The 
wheel,  nosing,  deck,  and  woodwork  of  the  cabin  were  repaired.  Two  new  flues  were 
put  in  the  boiler.  The  casing  around  the  boiler  was  renewed  and  the  brickwork  of 
the  furnace  rebuilt.  New  splash  bulkhead  was  put  on.  The  cabin,  inside  and  out, 
wheel,  stack,  and  hull  above  light  water  line  were  painted.  The  pipes  connected  to 
the  suction  shoes  w^ere  repaired.  New  crosshead  was  procured  in  the  rough,  and 
the  machine  work  was  done  at  the  fleet. 

Steamer  Mercury. — A  new  splash  bulkhead  was  put  on.  The  tiller  arm  of  the  port 
rudder  was  repaired.  The  wneel  was  repaired.  The  breeching  was  repaired.  The 
pipes  connected  to  the  suction  shoes  were  repaired.  The  boiler  feed  pump  received 
new  liners.  All  of  the  machinery  was  overhauled.  The  fenders  and  stanchions  were 
repaired.  The  cabin,  inside  and  out,  the  hull  above  the  light  load  line,  deck,  roof, 
and  smokestacks  were  painted. 

Steamer  Mars. — ^The  boiler  was  burnt  and  a  new  sheet  for  repairing  this  was  pro- 
cured and  is  being  made  ready.  A  new  ash  pan  was  made.  Minor  repairs  were 
made  to  the  machinery. 

Quarter  boat  lUinois. — This  boat  was  placed  in  the  dry  docks  at  the  fleet  and  the 
hull  repaired  and  calked.     New  canvas  roof  was  put  on  and  painted. 

Pile  sinker  No.  981  was  placed  in  the  dry  dock,  the  hull  repaired,  calke<l,  and 
renewed  where  necessary. 

Pile  sinker  No.  9SS  was  placed  in  the  dry  dock,  the  hull  repaired  where  necessary, 
and  calked.     New  liners  were  placed  in  the  feed  pumps. 

Pile  sinker  No.  984  received  a  general  overhauling. 

New  barges.— Tyro  new  barges,  Nos.  041  and  051,  20  feet  by  80  feet  by  4-foot  depth 
of  hold,  were  built  for  use  at  fleet. 

Sectional  docks. — Six  sectional  docks  were  built  for  use  in  repairing  and  painting 
hulls  of  pile  sinkers,  small  tenders,  and  pontons.  The  dimensions  of  each  are  36 
by  12  by  4}  feet  depth  of  hold  and  30  feet  in  the  clear  between  the  trunks 

Buildings  and  grounds. — New  blacksmith  and  ,machine  shop  was  erected.  Concrete 
piers  were  placed  to  carry  new  lathe,  planer,  punch  and  shears,  pipe-cutting  machine, 
radial  drill,  and  steam  hammer.  An  engine  was  erected.  The  foregoing  machinery 
and  two  smaller  lathes  were  erected  and  connected.  The  saw  was  connected  to  the 
shop  engine.  A  wood  lathe  was  erected.  The  fences  were  repaired.  The  railroad 
tracK  was  raised  and  ballasted.    The  boiler  house  and  carpenter  shop  were  raised. 

DREDGING    OPERATIONS. 

The  season  of  1904  is  remarkable  for  the  large  amount  of  dredging  required,  the 
actual  time  employed  dredging  being  4,263.48  hours  with  six  dredges.  The  largest 
amount  of  dredging  previously  done  during  any  one  year  was  in  1899,  when  five 
dredges  were  employed  3,259.30  hours.  The  amount  of  river  covered  was  from 
Nolans  (76)  to  Andersons  (359),  being  283  miles. 

The  Cairo  gauge  reached  11  feet  August  14,  and  there  was  9  feet  reported  on  the 
Point  Pleasant  Crossing  (82) .  This  stage  was  exceeded,  for  a  short  time,  only  twice 
during  the  balance  of  the  year,  the  latter  part  of  August  and  the  first  part  of  Octol)er. 
The  river  fell  almost  wntmuously  till  December  25,  when  the  gauge  reached  3.10  at 
Cairo. 

The  required  channel  was  maintained  at  all  crossings  except  during  a  short  time  at 
Presidents  Island  (233),  and  during  this  time  there  was  a  practical  steamboat  chan- 
nel of  at  least  8  feet. 

In  the  beginning  of  the  season  there  were  two  channels  at  Presidents  Island  Cross- 
ing, one  near  the  upper  end  of  the  reef,  where  the  material  is  a  hard  and  compact 
gravel,  and  the  other  near  the  lower  end,  where  the  material  is  principally  sand.  On 
account  of  the  character  of  the  material  in  the  two  channels,  the  lower  channel  was 
chosen  for  improvement,  and  dredging  was  done  there  by  the  Epsilon  September  2 
to  8,  and  by  the  Iota  September  10  to  17.  The  results  show  that  the  wrong  channel 
was  selected,  as  the  cuts  were  rapidly  obliterated.  At  an  inspection  made  on  the 
17th,  while  the  Iota  was  at  work,  less  than  9  feet  was  found  alongside  the  dredge 
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liiae  a  cat  18  feet  deep  had  been  made  a  few  hours  preYiouBly.    While  this  effort 

0  opto  the  lower  cfaiLnnel  was  being  made,  the  river  continued  to  fall,  reducing  the 

d^  IB  the  upper  channel  to  leas  than  9  feet  from  about  September  17  to  22.     A 

« in  the  river  restored  the  depth.     On  September  2S  the  Iota  began  dredging  in 

(be  opwr  chaimeL    Progress  was  slow  on  account  of  the  character  of  the  material. 

hisdiaDnei  of  the  required  dimensions  was  obtained  bv  the  end  of  the  month,  and 

MDiiDfti  till  October  15,  when  the  river  had  fallen  to  4  /eet  on  the  Memphis  gauge. 

1!«  Ifia  was  then  placed  there,  commence<i  work  on  the  16th,  and  continue<l  till  the 

Si  Sace  the  survey  8howe<l  that  very  little  had  been  accomplished,  as  there  was 

B)  iar*re  water  over  the  croaking  than  before  dredging  was  b^^n  by  the  Iota,  the 

Amsorderetl  to  the  bank,  an<i  remained  there  until  November  8,  when  dredging 

IS  lenmed.    Work  was  complete<i  November  14,  and  the  dredge  went  to  the  bulk. 

Tbe  drediee  Iota  was  placed  on  the  crossing  again  on  December  8,  and  worked  till 

tbeS^  when  tbe  sand  pomp  was  completely  worn  out,  and  thedred^  was  ordered 

»  Weet  Memphis.     Very  little  was  accomplished  by  this  dredge  at  this  place. 

Ihed^  Beta.— This  dredge  was  put  in  commission  for  work  at  Presidents  Island 
Oonnpatthe  beginning  o!  October,  but  as  she  was  not  needed  in  the  field,  she  was 
fitootof  commi<«on  again  about  Octol)er  15,  1904. 

Drrd^  Gamma. — This  dre<lge  was  at  Louisville  during  the  season.  The  channel 
B  tbe  Ohio  Biver,  during  the  entire  dred^ng  season,  was  not  of  sufficient  depth  to 
pOToit  the  Gamma  to  return  to  the  MiseisHippi  River. 

i>^  Defta.— This  dred^  in  tow  of  the  steamer  Sachem  left  Cairo  August  22,  and 
Mfhed  the  vicinity  of  Point  Pleasant  (82)  on  the  same  day.  The  pumps  and  ma- 
diney  were  8hippe<i  up,  rubber  sleeves  were  put  on  the  pontons,  and  dre<lging  was 
i«im  on  Angun  27,  1904.  Owing  to  delays  on  account  of  washing  boilers  and 
i(iJ!iEtiDg  engines,  continuous  dredging  was  not  begun  till  the  28th,  and  continued 
«tih  elight  interruptions,  due  to  main  engine  running  hot,  till  September  3,  when 
•beat  thirteen  hours  were  lost  in  repairing  and  packmg  the  engines.  All  of  the 
4th  ind  twelve  hours  of  the  5th  were  also  consume<i  in  this  work,  and  dredging 
i«  not  lesomed  till  1.30  p.  m.  on  the  5th.  On  Septeml)er  8  a  casting  on  the  tele- 
wic  elbow  of  the  starboard  jet  pump  was  broken,  but  dredging  was  continued 
'iuMot  the  use  of  this  pump  till  the  completion  of  the  work  contemplated,  at  noon 
Kfteinber  7,  when  drecging  was  di:?continued. 

Sorreysfibowed  a  IS^-foot  channel  over  this  bar,  the  dredged  cut  being  sharply 
uefioed. 
Diedging  was  resumed  on  September  10,  at  5  p.  m.,  over  a  reef  in  the  same  cross- 
nc,  bat  considerably  lower  down,  and  entirely  separate  from  the  reef  first  dredged 
w.  This  work  was  completed  on  September  14,  and  dredging  was  discontinued. 
aBTew  showed  a  good  11-foot  channel  over  the  crossing.  The  dredge  lay  at  the 
a&kavaiting  orders  till  September  19,  minor  repairs  being  made  to  the  machinery 
■ri  the  dredge  cleaned  up.  On  September  19  she  was  taken  to  Joe  Eckles  bar  (92*) 
•*!  bepm  dredging  on  the  evening  of  the  same  day.  The  work  contemplated  was 
wttpwed  on  September  28,  and  the  dredge  went  to  the  bank.  On  completion  of 
wwork  there  was  a  16-foot  channel  in  line  with  the  current. 
The  dredge  was  taken  back  to  Point  Pleasant  Crossing,  where  she  lay  at  the  bank 
iviiliiig  a  lower  stage.  As  the  river  fell  the  first  channel  dredged  showed  a  small 
■wwint  of  filling,  but  was  still  well  defined.  Dredging  was  resumed  October  10,  at 
*-2®P- ni.,  and  continued  without  serious  interruption  till  October  16,  when  the 
j™trd  eoction  pipe,  on  the  bottom,  near  the  forward  bulkhead,  was  worn  entirely 
J'Weh.  This  wear  was  caused,  to  a  very  large  extent,  by  dredging  in  gravel  at 
"jadentB  Island  Crossing  last  year.  Temporary  repairs  were  made  with  a  loss  of 
«^one  and  one-half  hours,  arid  dre<lging  continued  till  the  morning  of  October  20, 
»lwii  the  dredge  was  moved  out  of  the  channel  to  wash  boilers.  Dredging  was 
''■oied  on  October  22,  at  6.15  p.  m.,  and  continued  till  9  a.  m.  October  25,  when 
1*^  was  completed.  The  dredging  over  this  bar  during  the  last  three  days  was 
<*>Qe  to  widen  the  channel  at  the  lower  end,  in  order  to  make  it  easier  to  enter  with 
f^».  There  was  a  good  13-foot  channel  at  the  completion  of  the  work,  and  this 
^^^\  was  maintained  during  the  remainder  of  the  season. 

The  channel  across  the  lower  reef  ha<l  worked  down  and  showed  signs  of  shoaling, 
■M  thedredee  was  placed  there  on  October  25.  Dreflging  was  begun  at  4.30  p.  m. 
*8dcontinned  till  about  7  a.  m.  October  27,  whert  the  work  contemplated  was  com- 
peted, and  the  dredge  went  to  the  bank  awaiting  orders.  There  was  a  good  ISJ- 
loot  cfaaDnel  over  this  reef,  which  was  maintained  during  the  remainder  of  the  sea- 
^-  The  dredge  remained  at  the  bank  till  December  23,  when  she  was  moved  to 
^^owB  Crossing  (76),  over  which  reef  there  was  9  feet.  After  some  delay  in  getting 
wal  to  the  dredge  work  was  hegvin  at  about  11  a.  m.  December  24.  Dredging  was 
^tinned  with  a  single  crew  until  10  p.  m.  December  30,  when  the  work  oontem- 
pitted  was  finished. 
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Since  the  river  was  risin^^  rapidly  the  dredge  was  ordered  to  the  fleet  at  We 
Memphis,  Ark.,  where  she  arrived  January  8,  1906,  and  was  laid  np. 

Dredge  EptUoTU — ^This  dredge  was  placed  in  the  lower  crossing  at  the  hetd  < 
Presidents  Island  Crossing  (233)  on  September  2,  but  owing  to  trouble  with  poota 
line  dredging  was  not  be^n  till  about  noon  September  3.  Dredfins  was  cootiini 
without  serious  interruptions  till  0  a.  m.  September  8,  when  the  dredge  was  oiden 
to  Corona.  The  dredge  reached  Corona  (203)  on  September  9,  and  began  dredgn 
at  7  p.  m.  of  the  same  day.  Dredging  was  continued  without  interruption  unl 
September  16.  when  the  work  contemplated  was  completed  and  the  dreaee  went! 
the  bank.  Tne  results  at  this  bar  were  satisfactory.  On  September  19  wq  di«i| 
was  taken  to  Pecan  Point  (194),  where  she  began  dredging  on  September  20.  T) 
work  contemplated  was  finished  September  24.  Surveys  made  September  26  nhon 
a  wide,  straight  channel  with  not  less  than  14  feet  of  water.  The  dredge  renaiu 
at  the  bank  till  October  13,  when  she  was  taken  to  Walts  Landing  (I98j  andb^p 
dredging  at  12.30  p.  m.  of  the  same  day.  Dredging  was  continued  without  into 
ruption  until  6  a.  m.  on  the  20th,  when  boilers  were  cleaned.  At  this  time  tfaa 
was  13  to  17  feet  in  the  dredged  cut,  with  10}  feet  in  the  crossing  above  the  ca 
Dredging  was  resumed  at  6.30  a.  m.  on  October  23,  and  the  work  contemplated  « 
completed  that  day.    The  dredged  cut  on  this  bar  was  nearly  3,000  feet  long. 

The  dredge  was  again  taken  to  Corona  (203)  October  24,  where  dredging  was  begs 
at  8  p.  m.  and  was  continued  with  minor  interruptions  for  repairs  till  9.30  a.  9 
October  31,  when  the  engine  ran  hot,  due  to  the  exoessiye  play  on  the  main  dui 
Repairs  were  made  and  oredginff  resumed  on  November  2.  The  work  contemphtc 
was  completed  November  4,  and  the  dredge  went  to  the  bank,  where  she  remain 
till  November  30.  On  that  day  she  was  placed  on  the  upper  end  of  liie  Pecan  Bon 
CroBsinj^  (195).  Dredging  was  begun  at  12.15  a.  m.  of  December  1,  and  theiroi 
was  finished  at  6  a.  m.  December  5,  when  the  dredge  went  to  the  bank. 

At  the  completion  of  dredging  there  was  a  good  13-foot  channel  at  this  place,  an 
not  leas  than  10  feet  was  found  nere  during  the  balance  of  the  season. 

As  the  croesinff  at  Walts  (198)  was  shoaling,  the  dredge  was  acain  placed  thocQ 
December  8,  and  began  dredging  at  3  p.  m.  of  that  date.  Dreaging  was  oontiooi 
without  interruption  till  about  4  p.  m.  December  11,  when  the  work  contemplate 
was  finished  and  the  dredge  went  to  the  bank.  This  crossing  again  showed  vm} 
shoaling,  and  dredging  was  resumed  at  12.30  a.  m.  December  22  and  continaedvit 
a  single  crew  till  about  9.30  a.  m.  December  31,  when  the  work  was  finished  indtl 
dredge  went  to  the  bank.  The  dredge  was  ordered  to  the  fieet  at  West  Memphi 
Ark.,  where  she  arrived  January  1,  1905,  and  was  laid  up. 

Dredge  ZeUi, — This  dredge  was  placed  in  commission  on  August  24  and  towed  I 
the  Memphis  Bridge,  where  the  stacks  were  erected.  She  left  for  Corona  (2fK 
August  27  and  arrived  August  28,  and  dredging  was  begun  at  6  p.  m.  Angost  I 
DrMging  was  continued  without  interruption  till  10.35  a.  m.  September  4,  whaiwoi 
was  discontinued  to  wash  boilers.  Surveys  made  at  this  time  did  not  show  tb 
favorable  results.  Where  the  dredging  was  done  there  was  a  deepening,  bntnot 
marked  or  continuous  channel  over  the  reef.  It  was  believed  at  that  time,  an 
proved  to  be  correct,  that  the  dredged  cut  was  improperly  located,  too  £u-  dov 
stream.      ^ 

On  September  9  this  dredge  was  sent  to  Last  Chance  Crossing  (168),  and  dred^ 
was  b^un  at  6.35  a.  m.  September  10.  The  work  to  be  done  consisted  in  dredgii 
through  a  short  reef,  and  this  was  completed  on  September  12,  when  the  drnf 
was  towed  to  Hales  Landing.  The  results  at  this  crossing  were  satie^tory,  aioo 
channel  of  not  less  than  10}  feet  in  depth  being  secured,  which  was  maintainea  ti 
about  December  20. 

Dredging  was  b^un  on  September  13,  opposite  Osceola,  in  a  channel  which  lea^i 
the  shore  at  New  Haven  (162),  returning  again  to  the  same  shore  about  Halee  LaiK 
ing.  This  channel  was  dredged,  as  it  was  feared  that  the  rapid  caving  below  Ne< 
Haven  might  shoal  the  channel  down  the  shore.  Dredginsr  was  continued  witbot 
interruption  till  September  17,  when  the  work  was  completed  and  the  dredfieTej 
to  the  bank.  There  was  15  feet  along  the  dredged  cut  and  not  less  than  lOf  feeti 
the  channel,  but  it  was  not  used,  the  pilots  preferring  to  use  the  old  channel  dowi 
shore.  The  dredge  was  towed  to  O'Donnells  (149)  on  September  20,  where  it  ft 
thouffht  dredging  would  be  required.  This  crossing,  however,  remained  good,  an 
the  dredge  was  sent  to  Presidents  Island  Crossing  on  October  14;  arrived  there  an 
commenced  dredging  in  the  upper  crossing  October  16,  1904.  Dredging  oontiu* 
till  2.25  p.  m.  October  22,  when  boilers  were  cleaned. 

On  October  23  the  steamer  Leoia.,  with  a  loaded  coal  barse,  ran  aground,  vA  ^ 
the  same  day  the  steamer  TVton  grounded  on  the  opposite  side  of  the  channel.  I 
releasing  the  ISUm  one  of  the  ponton  couplings  was  broken,  and  twelve  of  thepoi 
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tons  floated  about  2  miles  before  they  were  caasht    The  barge  grounded  by  the 
LeUa  was  released  without  injurjr  by  partly  unloading  it. 

Since  this  dredge  was  accomplishing  bo  little  in  this  crossine,  she  was  sent  to  the 
bank.  Surveys  made  at  this  time  showed  that  though  a  few  noles  were  made  and 
huips  thrown  up,  there  was  no  more  water  over  the  crossing  than  before  any  dredg- 
ing was  done. 

Dredging  was  aisain  resumed  on  November  8,  and  oontmued  till  5.30  p.  m.  Novem- 
ber 14,  when  the  dredge  went  to  the  bank.  On  November  21  this  dredge  was  towed 
to  West  Memphis,  Ark.,  and  remained  there  till  November  30,  when  she  was  put 
oat  of  commission. 

In  all  dve  cuts  were  made  at  Presidents  Island  Crossing,  and  progress  was  very 
slow. 

Upon  examining  the  sand  pump  on  this  dredge  it  was  iound  that  the  runner  was 
almost  worn-out.  Temporary  repairs  were  made  so  that  the  dredge  could  be  used 
again  should  the  occasion  arise. 

Dredge  lata. — ^This  dredge  was  sent  to  Presidents  Island  Crossixiff  (233)  September 
9  to  complete  the  work  undertaken  by  the  EpdUm  on  the  lower  channel.  Dredging 
was  begun  at  6  p.  m.  September  10,  and  was  continued  with  minor  delays,  due  to 
repairs  to  condenser  and  feed  pipe  and  cleaning  boilers,  until  8  p.  m.  September  14, 
when  a  piston  head  in  the  low-pressure  cylinder  of  the  jet  pumo  was  broken.  An 
entire  day  was  spent  in  unsuccessfully  attempting  to  remove  the  nead  from  the  rod, 
and  on  September  16  dredging  was  resumed,  operatine  the  jet  pump  in  its  damaged 
eondition.  Dredging  was  abandoned  at  7  p.  m.  on  tne  17th,  as  there  was  evidence 
of  rapid  shoaling  m  the  dredged  cut.  The  dredge  was  then  placed  on  the  gravel 
reef  at  the  upper  end  of  the  crossing  September  28,  and  after  consuming  six  hours  in 
sinking  piles  dredging  was  begun  at  8  p.  m.  About  nine  hours  were  consumed  in 
sinking  piles  on  September  24  and  twelve  hours  in  cleaning  boilers  on  the  28th  and 
29th.  Work  was  completed  October  1,  at  which  time  eleven  cuts  had  been  made, 
with  a  possible  depth  of  13  feet  down  the  dredged  cut  Progress  was  very  slow, 
owing  to  the  fact  that  this  reef  is  entirely  of  hard,  compact  gravel,  with  the  remains 
of  many  wrecks  and  much  drift  in  it    - 

The  dredge  was  taken  to  Peters  Crossing  (272)  on  October  11,  and  dredging  was 
begun  on  the  forenoon  of  October  14,  and  continued  without  interruption  till  5  a.  m. 
October  16,  when  the  work  was  completed. 

The  work  done  at  this  crossing  v^as  very  satisfactory.  A  survev  made  October  11 
shows  a  possible  channel  of  9^  feet  At  the  point  selected  for  aredging  there  was 
onlv  about  7  feet  of  water,  with  a  distance  over  the  reef  of  about  800  feet.  A  survey 
made  October  17,  one  day  after  dredging,  shows  a  channel  through  the  reef  with  not 
less  than  15  feet  of  water  and  250  feet  m  width  between  the  11-foot  contour  lines. 
This  is  another  good  example  of  quick  and  efficient  dredging,  as  these  results  were 
obtained  in  only  43}  hours  from  tne  time  the  dredge  left  the  bank  till  she  returned 
to  the  same  point 

The  dredge  left  Peters  Oossinff  October  26  and  arrived  at  Montezuma  Crossing 
(311)  October  27.  Dredging  was  begun  October  29  and  continued  without  interrup- 
tion tail  October  31,  when  the  work  was  completed  and  the  dredge  departed  up- 
stream. Upon  completion  of  work  there  was  14}  feet  of  water  in  the  dreaged  chan- 
nel, 200  feet  wide,  which  was  maintained  till  November  21. 

The  dredge  reached  Polks  Landing  (266)  November  4,  and  dredging  was  begun  on 
the  7th.  The  work  contemplated  was  completed  November  8.  A  survey  made 
November  9  showed  13  feet  on  this  crossing. 

The  dredge  left  Polks  at  8.25  a.  m.  November  11,  and  arrived  at  the  foot  of 
Fleeces  Crossing  (244)  at  1.45  p.  m.  on  the  12th,  and  remained  at  the  bank  awaiting 
a  lower  stage  until  November  20,  when  dredging  was  begun  in  the  upper  channel 
through  the  reef.  The  work  was  competed  November  23.  Thirteen  cuts  were  made 
in  all,  aggregating  7,400  linear  feet  There  was  13}  feet  in  the  crossing  upon  com- 
pletion of  the  work. 

On  November  26  this  crossing  had  filled  up  so  there  was  onlv  8  feet  in  the  dredged 
Ghannel,  but  there  was  9}  feet  in  the  lower  channel  through  this  reef.  Since  it  was 
evident  that  the  upper  channel  could  not  be  maintained,  the  dredge  was  placed  in 
the  lower  channel  and  commenced  dredging  November  29.  The  work  was  continued 
without  interruption  until  completion,  at  i2  25  p.  m.  December  2,  when  the  dredge 
was  taken  to  the  bank. 
The  channel  at  this  place  was  maintained  during  the  balance  of  the  season. 
The  dredge  left  Fleeces  at  11.40  a.  m.  December  7  and  arrived  at  Presidents 
Island  at  5.45  p.  m.  of  the  same  day,  but  the  channel  there  being  very  narrow,  and 
the  wind  blowing  hard,  no  attempt  was  made  to  place  the  dredge  that  day.  The 
diedge  left  the  bank  at  11.20  a.  m.  December  8,  and  was  in  position  to  begin  at  1.05 
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p.  m.,  but,  owing  to  delays  caused  by  groundinj^  of  the  steamer  Ckuca  and  afterwards 
the  Kate  AdamSf  dredging  was  not  begun  until  8.15  a.  m.  December  12.  Dredging 
was  continued  till  B.SO&.  m.  December  13,  when  both  shrouds  of  the  main  pump 
runner  gave  way.  Repairs  were  made,  and  dredging  was  resumed  at  12.40  a.  m.  of 
the  14th  and  continued  till  1.30  a.  m.  of  the  20th,  when  it  was  found  that  a  hole  had 
l)een  worn  in  the  bottom  of  the  discharge  pipe,  inside  the  hold  of  the  dredge.  Tem- 
porary repairs  were  made,  and  dredging  was  resumed  at  7  a.  m.  December  21,  but 
work  was  again  delayed  by  grounding  of  the  pontons,  caused  by  breaking  one  of  the 
cables.  The  pontons  were  floated  off  in  separate  sections,  coupleil  up,  and  dred^ng 
was  resumed  at  9.40  p.  m.  of  the  21st  and  continued  till  2  a.  m.  December  28,  when 
the  dredge  was  disabled  by  breaking  off  two  flukes  of  the  main  pump  runner.  The 
dredge  was  ordered  to  West  Memphis,  where  she  arrived  at  8.46  a,  m.  of  the  29tb, 
and  was  laid  up. 

The  desired  results  were  not  produced  by  this  dredge  on  this  crossing,  owing  to 
the  extremely  difficult  material. 

Dredge  Kappa. — This  dredge  was  placed  in  commission  and  left  upstream  at  7 
a.  m.  on  August  19,  and  arrived  at  Tecan  Point  (195)  August  20.  After  cleaning 
boilers  and  packing  the  feed-water  heater,  the  dred^  went  into  position  and  b^gan 
dredging  at  6.30  a.  m.  August  22,  and  continued  without  serious  interruption  until 
the  work  was  completed,  at  6.15  p.  m.  August  26.  The  work  at  this  place  was  suc- 
ceasful,  since  a  survey  made  August  27  shows  a  12-foot  channel  over  the  crossing, 
where  there  was  onlv  9  feet  before  dredging  was  done. 

This  dredge  was  placed  before  a  survey  was  made,  as  a  survey  party  was  not  availa- 
ble at  that  time.  It  was  apparent,  from  a  survey  made  later,  that,  although  a  chan- 
nel was  promptly  made,  the  dredging  should  have  been  done  at  least  one-half  mile 
downstream.  The  first  channel  was  soon  obliterated,  and  the  dredge  was  placed  in 
the  lower  channel  and  dred^ng  resumed  August  30.  Dredging  was  continued  with- 
out interruption  till  completion,  at  noon  September  3.  As  the  crossing  showed  some 
signs  of  shoaling  above  the  dre<lged  channel,  work  was  resumed  at  5  p.  m.  Septem- 
ber 5  and  continued  till  10.15  p.  m.  September  7. 

Survevs  showed  a  marked  improvement  in  the  channel,  but  owing  to  the  rapidly 
caving  snore  just  above  the  crossing,  which  deposited  a  large  amount  of  material  in 
the  channel,  it  was  constantly  changing,  and  was  dredged  three  times  during  the 
season.    However,  at  no  time  was  there  less  than  9  feet  m  the  channel. 

The  dredge  departed  upstream  Septemljer  8,  and  arrived  at  Wrights  Point  Septem- 
ber 10.  She  was  placed  on  foot  of  Island  21  Crossing  ( 133),  and  dredging  was  begun 
about  5  p.  m.  September  11,  and  continued  without  serious  interruption  till  4  a.  m. 
September  15.  The  results  were  entirely  satisfactory,  as  a  good  12-foot  channel, 
easy  to  run,  was  made,  which  was  maintained  till  October  20. 

The  dredge  went  to  Pecan  Point  (195)  on  September  15,  and  on  September  18 
departed  for  Polks  (266),  where  she  arrived  September  19.  Dredging  was  began 
here  September  23,  and  was  completed  September  26,  with  a  loss  of  five  hours,  due 
to  breaking  a  bolt  in  the  main  engine.  The  reef  here  was  short  and  easily  handled, 
and  at  completion  of  work  there  was  a  15-foot  channel.  Owing  to  a  rise  in  the  river, 
the  dredgea  cut  laigely  disappeared,  though  no  dredging  was  required  till  November 
7.  The  dredge  left  Polks  (266)  October  3,  and  arrived  at  Andersons  (359)  October 
5,  where  she  remained  at  the  l>ank  awaitinyj  a  lower  stage  till  October  10.  On  this 
date  dredging  was  begun  and  continued  without  interruption  till  October  13,  when 
one  and  three-fourth  hours  were  lost  from  breaking  one  of  the  universal  ponton 
couplings  m  tlie  discharge  pipe  line.  The  work  contemplated  was  finished  October 
15,  when  there  was  a  13-foot  channel  over  the  crossing. 

The  dredge  lay  at  the  bank  till  October  20,  when  dredging  was  resumed  near  the 
upper  end  of  the  cut  first  made.  Two  hours  and  fifteen  minutes  were  lost  on  this 
day  from  breaking  a  universal  coupling  in  the  discharge  pipe  line.  The  work  was 
completed  October  22.  The  dredge  remained  at  the  bank  till  November  7,  when 
dredging  was  agajn  re««!umed  in  this  channel.  The  lower  end  had  narrowed  some- 
what and.  this  was  widened.  The  work  contemplated  was  completed  November  9. 
and  the  dredge  went  to  the  bank  to  await  a  lower  stage.  There  was  then  a  good 
14-foot  channel  at  this  point,  which  was  maintained  to  ttie  end  of  the  season. 

The  dredge  left  Andersons  (359)  November  17,  and  arrived  at  Montezuma  Cross- 
ing (311)  on  the  18th,  where  she  remained  at  the  bank  till  November  21,  when 
dredging  was  begun  on  this  crossing.  The  w^ork  was  completed  on  the  26th,  when 
there  was  a  14-foot  channel  more  than  250  feet  in  width,  which  was  maintained  the 
balance  of  the  season. 

The  dredge  was  sent  to  Peters  (272)  and  arrived  there  November  29,  where  she 
remained  at  the  bank  until  December  5,  when  she  was  moved  to  Polks  (266) ,  as 
there  were  some  signs  of  shoaling  in  this  channel.    Dredging  was  not  required,  how- 
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ftev  until  December  22,  when  dredginic  was  begun  at  4.45  p.  m.,  and  continiied 
s^hoat  inlerraption  until  completion  of  the  work  at  10.15  a.  m.  December  2^. 
Sere  was  a  good  1  l-foot  channel  here. 

I3ie  dredge  departed  for  West  Memphis  at  1  p.  m.  December  31,  and  arrived  at 
te  feet  Jamuury  1,  1905,  where  she  was  laid  np. 

Jkfd^e  Hettary  Flad.—ThJa  dredge  left  the  fleet  Augufit  19,  and  arrived  at  Last 
ChneeOoaEing  (168)  Angost  21,  and  after  cleaning  boilers  commenced  dredging 
n  this  croflang  at  2.45  p.  m.  on  the  22d,  and  completed  the  work  at  5  p.  m.  August 
fS.  The  veanlts  were  satisfactory,  and  at  completion  of  the  work  there  was  a  good 
&lt)Gt  channel  at  this  point. 

Hie  dxed^  departed  August  29,  and  arrived  at  Reelfoot  Crossing  (100)  September 
L  lAer  faaYing  lost  twenty-four  hours  repairing  feed-water  heater.  Dredging  was 
Kiggan  at  7  p.  m.  September  1,  and  work  was  continued  without  serious  delay,  except 
^  doe  to  large  drift,  till  September  3,  when  boilers  were  cleaned.  Dre(&ing  was 
nm^d  at  5u40  a.  m.  on  the  5th,  and  continued  till  6  a.  m.  on  the  8th,  when  the 
wk  oootemplated  was  finished. 

'^e  work  at  this  point  was  satisfactory.  The  dredge  went  to  the  foot  of  Island 
SfiL  16  (120)  September  8.  Dredging  was  b^nn  at  8  a.  m.  September  11,  and  oon- 
taoed  without  serious  interruptions  till  4  a.  m.  of  the  15th,  when  the  work  contem- 
S^ted  was  completed.  At  this  time  there  was  a  good  12}-foot  channel  over  the 
erosag.  The  dredge  then  went  to  Fritz  Landing  (100),  arrivinff  September  16. 
Drec^ing  was  begun  at  5  p.  m.  September  20,  and  was  continued  till  the  24th,  whea 
bttkrs  were  cleaned  and  the  result  of  a  survey  awaited.  Dredging  was  resumed 
September  26,  when  twelve  hours  were  lost  on  account  of  a  hot  crank  pin,  which 
i^Hj  required  rebabbitting.  This  was  completed  and  dredeing  resumea  at  5  p.  m. 
September  27,  and  continued  till  October  1,  when  work  was  discontinued  on  account 
of  a  rising  river.  Dredging  was  resumed  on  this  crossing  at  1  p.  m.  October  13. 
Work  was  continued  till  5  p.  m.  of  the  15th,  when  she  went  to  the  bank.  At  this 
tioe  there  was  not  less  than  13  feet  in  the  channel. 

On  October  19  the  dredge  went  to  Joe  Eckles  bar  (92)  to  extend  the  cut  made  by 
tike  DdUiy  upetream.  Dredging  was  commenced  at  3.25  p.  m.  of  the  same  day,  and 
eodsnoed  till  the  21st,  when  work  was  completed.  The  channel  previously  made  bv 
tbe  DeUa  at  this  point  continued  to  improve,  but  had  not  been  carried  high  enougn 
Bpstream  originally.  This  channel  was  maintained  the  balance  of  the  season  and 
we  never  was  leas  than  11  feet  over  the  crossing. 

On  completion  of  the  work  at  Joe  Eckles,  the  dredee  was  taken  to  the  foot  of  Island 
5o.  21  (1S3),  and  began  dredging  at  7.40  a.  m.  October  24  and  continued  till  8  a.  m. 
at  the  27th,  when  nine  and  one-half  hours  were  lost  by  a  hot  crank  pin  on  the  main 
afine,  necessitating  rebabbitting.  Dredeing  was  resumed  at  8.30  p.  m.  of  the  same 
^7  bat  the  same  trouble  was  experienced  and  ten  hours  were  lost  October  28.  The 
v«k  contemplated  was  finished  on  this  day  and  the  dredge  started  for  Reelfoot, 
trriving  there  October  30.  The  result  at  foot  of  Island  No.  21  was  satisfactory  ana 
the  channel  remained  good  until  about  the  middle  of  December. 

The  channel  at  Reelfoot  Landing  (100)  was  maintained,  but  steamboats  experienced 
nme  difficulty  in  running  it,  and  it  was  decided  to  dig  another  channel  higher  up. 
Brednng  was  begun  at  7.30  a.  m.  November  1,  and  continued  till  8.45  p.  m.  on  the 
3d,  WDoi  the  work  was  completed  and  the  dredge  went  to  the  bank.  The  channel 
i&  this  vicinity  was  maintained  without  dredging  the  balance  of  the  season,  and 
theie  was  at  no  time  less  than  10  feet  in  the  channel. 

The  dredge  was  moved  to  Caruthersville,  for  convenience,  where  she  remained 

^mtil  December  13,  when  she  departed  for  Last  Chance  Crossing  (168).    She  reached 

BoUerton  December  14,  where  sne  remained  at  the  bank  until  10.35  a.  m.  December 

21,  when  dredging  was  begun.     The  reef  was  very  short,  and  the  work  contemplated 

viB  completed  at  9.40  p.  m.  December  22.    The  work  at  this  point  was  very  satis- 

^Ktorr  and  there  was  a  13-foot  channel  over  the  reef. 
The' dredge  left  Last  Chance  (168)  at  9  a.  m.  December  23  and  reached  Island  No. 

31  (133)  at  4  p.  m.  December  24.     After  delays  caused  by  high  wind  and  grounding 

of  the  dredge,  dredging  was  begun  at  8.40  a.  m.  of  the  28th  and  finished  at  3.30  a.  m. 

of  the  Slat.    She  departed  for  West  Memphis,  Ark.,  January  1,  1905,  where  she 

urived  on  the  2d,  and  was  laid  up. 

SURVEYS. 

Three  sorvey  parties  were  put  in  the  field.  One  party  covered  that  portion  of  the 
river  between  Nolans  (76)  and  foot  of  Island  No.  21  (133),  the  second  from  New 
Htvcn  (162)  to  Presidents  Island  (233),  and  the  third  covered  the  river  from  Presi- 
totB  Isiana  to  Andersons  (359) .  One  hundred  and  two  Bur\-ey8  of  troublesome  bars 
vere  made  daring  tiie  season. 


Digitized  by 


Google 


138       REPOET   OF  THE   CHIEF   OF   ENGINEBB8,  U.  8.  ABMY. 

INSPECTION. 

The  steamer  Search  was  used  durine  the  season  as  an  inspection  boat,  and  the  offi 
of  the  superintendent  was  maintained  on  her  during  the  season.  The  boat  was  ca 
tinually  patrolling  the  river  with  a  double  crew.  All  crossings  were  sounded,  a 
vey  and  dredging  parties  placed,  and  supplies  were  delivered  to  all  the  parties  fro 
Memphis.  Twenty-five  round  trips  were  made.  During  the  season  there  wn  o 
less  tnan  9  feet  in  the  channel  at  any  point  except  Presidents  Island. 

A  table  (No.  10)  is  appended,  showing  channel  depths  as  observed  on  the  nm 
trips. 

The  following  tables  are  also  submitted:  Distribution  of  expenditures  for  tbeenti 
year  (No.  9);  distribution  of  time  of  dredges  during  the  low- water  season  (No.  8). 
Respectfully  submitted. 

Wm.  Gbrio, 
Assistani  Engmur. 
Capt.  Wm.  B.  Ladub, 

Corps  of  Engineers,  U.  8.  Army, 

Secretary,  Mississippi  River  Commission, 
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Appendix  2. 

Report  of  Capt.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  on  Opebai 
the  fntst  and  second  districts. 

United  States  Engineer  Offic 
Memphis,  Tenn,,  June  1 

Ck)LONEL :  I  have  the  honor  to  submit  the  following  report  of  operatioi 
first  and  second  districts,  Mississippi  River  improvement,  for  the  yeai 
May  31.  1905. 

The  first  district  extends  from  Cairo,  111.,  to  the  foot  of  Island  N 
distance  of  220  miles.  Operations  in  this  district  include  bank  revetmc 
at  Columbus  and  Hickman,  Ky.,  and  at  New  Madrid  and  Camthersvil 
systematic  improvement  of  Plum  Point  reach,  Tennessee  and  Arkansa 
tis  dike  work;  upper  St.  Francis  and  Reelfoot  levee  districts,  and  V 
Francis  levee  district  to  the  one  hundred  and  thirty-ninth  milepost. 

The  second  district  extends  from  the  foot  of  Island  40  to  the  mouth  c 
River  (393  R.),  a  distance  of  173  miles,  excepting  on  the  left  bank,  ^ 
ends  at  the  Coahoma-Bolirar  County  line  (365  L.).  Operations  in  thif 
include  bank  revetment  work  at  Memphis,  Tenn.,  and  Hopefield  B* 
Helena,  Ark. ;  the  improvement  of  Wolf  River,  Tennessee ;  the  White  R 
upper  Yazoo  levee  districts,  and  the  lower  part  of  the  lower  St  Fran< 
district 

PART  I.— CHANNEL  WORK. 
first   district    (CAIRO  TO   FOOT   OF  ISLAND  40,   220   MILES). 

Columbus,  Ky,  (21  L.). — (For  description  and  previous  history,  see 
Report  of  Chief  of  Engineers,  1891.)  Special  appropriation.  This  wi 
map  No.  1,  herewith)  consists  of  a  series  of  five  spur  dikes  protectii 
2,200  feet  of  bank  in  front  of  the  town.  No  work  has  been  done  sir 
and  the  present  conditions  are  fairly  good  and  as  stated  in  the  last 
rei>ort 

Hickman,  Ky.  (36  L.) — For  description  and  previous  history,  see  Re 
Chief  of  Engineers,  1890,  p.  3197;  1895,  p.  3756;  1902,  Supplement 
Special  appropriation.  This  revetment  (see  map  No.  2,  herewith)  wa 
in  1889,  1892,  and  1894,  and  includes  1,450  feet  of  effective  revetment  t 
800  feet  is  old  style  woven  mattress  and  650  feet,  fascine  mattress.  T 
is  in  satisfactory  condition. 

New  Madrid,  Mo.  {71  R.). — (For  description  and  previous  history, 
ports  of  Chief  of  Engineers,  181M,  p.  2859;  1895,  p.  3757:  1897,  p.  3696; 
3504;  1900,  p.  4784.)  Special  appropriation.  This  work  (see  map  No. 
with)  consists  of  4,450  feet  of  eflfective  revetment,  all  of  fascine  matti 
is  generally  in  good  condition,  excepting  at  a  few  places  near  the  low-wji 
where  the  brush  is  somewhat  decayed.  I'his  will  be  repaired  wheiK 
stage  of  water  is  sufficiently  low. 

The  channel  crossing  just  al)ove  the  town,  mentioned  in  last  annual 
appears  to  be  working  downstream,  and  the  extension  upstream  maj 
necessary,  although  still  a  possibility. 

Caruthersville,  Mo,  {110  R.). — (For  description  and  previous  hist 
Reports  of  Chief  of  Engineers,  1899,  p.  3504 ;  1900,  p.  4384,  and  1903,  Sup 
p.  169.)  Special  appropriation.  This  work  (see  map  No.  4,  herewith) 
of  one  dike  and  about  2,300  feet  of  effective  revetment,  all  of  fascine  d 
This  revetment  is  in  good  condition,  and  the  bank  immediately  above  ac 
bas  continued  as  stated  in  the  last  annual  report 

PLUM    POINT   REACH    (147   TO   186    MILES   BELOW    CAIRO.) 

[See  map  No.  5,  herewith.] 

The  works  of  Improvement  in  this  reach  extend  from  above  Daniels 
near  Craighead  Point,  Arkansas,  a  distance  of  al>out  20  miles  (151-171). 
operations  were  begun  in  1882  and  have  been  fully  described  in  snbseq 
iwrts.  In  general  terms,  the  work  done  has  been  the  closure  of  Osa 
Bullerton  chutes  by  pile  dikes,  the  partial  closure  of  Gold  Dust  Chute 
dikes  and  a  brush-aud-stone  dam,  the  contraction  of  the  low-water  du 
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dikes  at  ABhport  bar,  Elmot  bar,  and  Plum  Point;  the  Teretment  of  caving 
hemka  above  Daniels  Point,  throughout  Ashport  and  Fletchers  bends,  along  a 
part  of  the  fronts  of  Osceola  and  Bullerton  bars,  at  Plum  Point  and  near  Craig- 
head Point ;  and  the  construction  of  levees  along  both  banks  of  the  river. 

Details  of  work  are  as  follows : 

Daniels  Point,  Arkansas  {lo2  R.). — (For  description  and  previous  history  see 
Report  of  Chief  of  Engineers,  1903,  Supplement,  p.  170.)  (See  map  No.  6, 
herewith.)  Until  recently  this  revetment  extended  about  8,800  feet  upstream 
from  Daniels  Point,  but  during  the  past  two  years  the  lower  4,0(X)  feet  has 
been  practically  destroyed,  only  a  few  detached  pieces  of  revetment  remaining. 

During  the  past  year  minor  work,  at  a  cost  of  $575.55,  was  done  at  this  place. 
(For  details  see  report  of  Assistant  Engineer  A.  J.  Nolty,  Appendix  2  A, 
herewith. ) 

At  present  the  effective  continuous  revetment  is  5,000  feet  long,  of  which  the 
Qpper  4,800  feet  is  of  fascine  mattresses  and  the  lower  800  feet  of  dikes  and 
small  fascine  mattresses  combined.  About  2,000  feet  below  are  some  small 
detached  fascine  mattresses. 

The  caving  below  the  upper  work  appears  to  have  ceased,  and  there  is  no 
apparent  necessity  for  replacing  it  No  operations  are  contemplated  for  the 
coming  season. 

Ashport  Bend,  Tennessee  (155  L.). — (For  description  and  previous  history 
see  Reports  of  Chief  of  Engineers,  1900,  p.  4785;  1903,  Supplement,  p.  170.) 
This  bend  (see  map  No.  7,  herewith)  has  a  continuous  revetment  about  16,450 
feet  long,  of  which  about  7,500  feet  at  the  lower  end  is  of  fascine  mattresses 
and  the  remainder  of  woven  mattresses.    It  is  all  in  eflfective  condition. 

No  work  was  necessary  during  the  past  season.  The  willows  planted  the 
previous  season  have  not  yet  grown  sufficiently  to  indicate  their  value. 

Fletchers  Bend,  Arkansas  (158-161  R.). —  (For  description  and  previous  his- 
tory see  RQ>orts  of  Chief  of  Engineers,  1900,  p.  4786;  1903,  Supplement,  p.  170; 
1904,  Supplement,  p.  134.)  This  revetment  (see  map  No.  8,  herewith)  had  an 
effective  length  of  14,900  feet  at  the  b^inning  of  the  year,  of  which  7,550  feet 
consisted  of  groynes,  dikes,  and  woven  mattresses  and  7,4(X)  feet  of  fascine  mat- 
tresses. During  the  past  year  the  gap  below  the  1903  work  was  closed  with 
2300  feet  of  fascine  mattress  work,  and.  In  addition,  the  lower  part  of  the  1891 
woven  mattress  was  reinforced  with  fascine  mattress  for  a  distance  of  662 
feet  The  present  effective  length  of  this  revetment  is  17,132  feet,  of  which 
10,294  feet  are  of  fascine  mattress  and  the  remainder  of  the  old  woven-mattress 
type. 

The  supply  of  stone  for  this  work  was  purchased  in  open  market  before  the 
beginning  of  the  working  season,  from  quarries  in  the  Ohio  and  Upper  Missis- 
sippi rivers,  and  towed  to  Fletchers  Bend  with  Government  plant  This  method 
was  found  to  be  economical,  insured  a  certain  supply,  and  was  generally  satis- 
factory. It  should,  however,  be  commenced  as  soon  as  possible  after  the  subsi- 
dence of  the  spring  rise,  in  order  to  insure  at  each  locality  an  ample  supply 
before  the  working  season  begins. 

No  difficulty  was  experienced  in  obtaining  labor  and  the  year's  work  was  gen- 
erally satisfactory.  (For  details  see  report  of  Assistant  Engineer  A.  J.  Nolty, 
Appendix  2  A,  herewith.) 

Middle  and  Lower  Osceola  bar  (163  R.). — (For  description  and  previous  his- 
tory see  Reports  of  Chief  of  Engineers,  1896,  p.  3600;  1903,  Supplement,  p.  170; 
and  1904,  Supplement,  p.  134.)  This  revetment  (see  map  No.  9,  herewith)  has 
a  present  effective  length  of  about  4,300  feet,  of  which  all  but  300  feet  at  the 
head  is  of  woven  mattress.  Its  condition  is  about  as  stated  in  last  annual  report, 
the  channel  having  divided  Just  above  the  head  of  this  revetment,  and  the 
current  attack  having  materially  lessened. 

No  work  was  done  here  during  the  past  year,  and  none  is  contemplated  for 
the  coming  season. 

LotDer  Osceola  and  Bullerton  bars,  Arkansas  (165-168  R.). — ^The  revetment 
at  this  place  (see  map  No.  10  herewith),  14,300  feet  long,  is  all  effective  and 
consists  of  1,400  feet  of  woven  mattress  revetment,  and  11,200  feet  of  fascine 
mattress  revetment.  The  fascine  mattress  in  this  revetment  is  notable  as  being 
the  first  extensive  fascine  work  done  on  the  Mississippi  River.  It  was  placed 
in  1893-94,  is  in  excellent  condition,  and  until  this  last  year  had  cost  nothing  for 
maintenance  or  repairs. 

During  the  past  year  repair  work,  at  a  cost  of  $484.45,  was  done  at  this  locality, 
and  consisted  of  repairing  a  small  section  of  bank  above  from  which  the  stone 
had  been  cut  away,  probably  during  the  run  of  ice  during  the  previous  winter. 
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Abattis  dikes, — No  allotment  was  made  for  the  constnicti 
during  the  past  seasoD,  but  all  dikes  in  place  at  the  beginnii 
continued  to  accumulate  deposit.  In  my  judgment,  the  exper 
of  dike  has  indicated  its  marked  value  when  properly  pla< 
could  be  most  advantageously  used  at  various  places  whenei 
able.  This  is  notably  the  case  in  Gold  Dust  Chute,  which,  < 
years,  has  been  gradually  enlarging. 

SECOND  DISTRICT    (FOOT  OF  ISLAND  40  TO  WHITE  RIVER, 

Hopefleld  Bend,  Arkansas  (227-230  jB.).— (For  descriptio] 
tory  see  Reports  of  Chief  of  Engineers,  1900,  p.  4787 ;  lOaS, 
A904,  Supplement,  p.  135.)  The  revetment  at  this  place  (see  i 
herewith),  originally  extending  a  distance  of  16,6()6  feet  fron 
to  Hopefleld  Point,  is  essential  to  the  maintenance  of  deep 
Harbor.  From  station  0  upstream  to  Mound  City  Chute, 
feet,  the  original  revetment  was  of  light  woven  mattresses 
and  has  been  destroyed  and  replaced  during  the  last  two  w( 
new  fascine  mattress  revetment  from  station  0  to  station  39 
that  further  extension  upstream  will  be  unnecessary.  Frc 
stream,  a  distance  of  4,000  feet,  the  revetment  was  of  diagom 
built  between  1887  and  1892,  a  great  part  of  which  has 
replaced  with  fascine  mattress  work.  Below  this  the  re^ 
6,300  feet  of  fascine  mattresses,  which,  when  the  bank  was  1 
good  condition. 

Work  during  the  past  year  was  carried  on  with  an  allotme 
the  appropriation  of  June  13,  1904,  and  consisted  of  al>out 
fascine  mattress  revetment,  closing  the  gap  immediately  abo 
addition  about  2,300  feet  of  reenforcing  mattress  along  the  m 
4,000  feet  of  woven  mattress  Immediately  below  station  0. 
were  placed  IG  connecting  mats,  made  necessary  by  the  inn 
bank.    The  season's  project  contemplated  the  complete  reenl 
tion  0  to  station  40  E,  but  on  account  of  the  breaking  up 
revetment  immediately  below  station  0  much  repaving  was 
allotment  was  insufficient  to  complete  the  reenforcing  work,  i 
feet  being  left  betw^een  stations  19  E  and  29  E,  which  st 
during  the  coming  season.    The  present  effective  revetment 
long,  all  in  good  condition  excepting  the  1,000  feet  between  sta 
above  noted.    Between  stations  0  and  30  W  the  bank  pavin 
to  the  top  of  the  bank  as  soon  as  funds  will  permit. 

The  work  of  the  season  was  carried  on  without  special 
that  on  account  of  the  shortage  of  labor  the  deliveries  of 
rapid  as  desirable.  Stone  deliveries  were  also  much  delays 
tractor  could  not  get  his  barges  away  from  the  quarry  on  ac 
ally  low  stage  of  the  Ohio  River.  Some  emergency  purchases 
and  the  excess  cost  charged  to  the  contractor. 

These  delays  In  the  delivery  of  brush  and  stone  retarde( 
work  until  late  in  the  season,  and  operations  had  to  be 
January  15  and  20  and  between  January  25  and  Februarj 
heavy  runs  of  ice.     (For  further  details  see  report  of  Assisti 
Rees,  Appendix  2  B,  herewith.) 

Wolf  River,  Tennessee  (230  L.). —  (For  description  and  p 
Reports  of  Chief  of  Eugineei-s,  1893,  p.  2130 ;  1895,  p.  1703 
p.  93;  1903,  Supplement  p.  172;  1904,  Supplement,  p.  136.) 
tion.    The  object  of  this  improvement  is  the  maintenance 
navigable  channel  to  the  county  bridge  2^  miles  above  th 
work  being  done  with  Government  plant  and  hired  labor. 

Work  done  during  the  year  was  carried  on  under  an  alloti 
the  emergency  river  and  harbor  act  of  April  28.  1904.  Oper 
on  between  August  18  and  December  31,  and  resulted  in  th( 
cubic  yards  of  earth,  at  a  cost  of  11.15  cents  i>er  cubic  yard; 
rock,  at  $1.06  per  cubic  yard :  and  166  obstructions,  at  $2.95. 

After  the  completion  of  the  season's  work  there  remained 
available  for  completely  repairing  the  plant  belonging  to 
further  details  see  report  of  Assistant  Engineer  W.  M.  R< 
herewith.) 
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The  tisaal  dredging  operations  will  be  carried  on  during  the  coming  season. 

Memphis  Harlx>r,  Tennessee  {2S0-2S2  L,). — (For  description  and  previous 
history  see  reports  of  the  Mississippi  River  Commission  since  1882).  The  worlL 
at  this  place  (see  maps  Nos.  13  and  14  herewith)  is  the  protection  of  between 
2  and  3  miles  of  the  city  front.  A  total  of  14,800  feet  of  protection  work  has 
been  constructed,  of  which  the  upper  part  is  now  covered  by  a  sand  bar.  This 
silted  up  revetment  is  of  woven  mattresses  and  would  probably  be  destroyed 
if  subjected  to  current  attack*  The  present  effectire  revetment  is  9,900  feet  In 
length,  and  Includes  4,100  feet  of  woven  mattress  revetment,  2,100  feet  of  dike 
work,  and  3,700  feet  of  fascine  mattress  work.  The  sand  bar  covering  the  upper 
part  of  the  city  front  has,  during  the  last  two  years,  increased  in  height  an 
a?erage  of  al)out  2.6  feet  between  the  10  and  29  foot  stages.  The  area  of  the 
bar  has  decreased  in  the  past  two  years,  due  to  caving  at  the  lower  end,  which 
has  ceased,  and  a  tendency  to  increase  in  area  at  the  upper  end  is  apparent 

The  condition  of  the  revetment  work  is  generally  good.  No  work  was  neces- 
sary during  the  past  year  and  none  is  contemplated  for  the  coming  season. 

Helena^  Ark.  {S06  R.). — (For  description  and  previous  history  see  Reports  of 
Chief  of  Engineers,  1890,  p.  3212;  1897,  p.  3701;  1899,  p.  35(KS;  1900,  p.  4789; 
1903,  Supplement,  p.  173;  1904,  Supplement,  p.  136.)  Special  appropriation. 
The  work  at  this  place  (see  maps  Nos.  16  and  17  herewith)  consists  of  4,900  feet 
^  of  bank  revetment,  of  which  1,400  feet  is  dike  work,  500  feet  woven  mattress 
work,  and  3,050  feet  fascine  mattress  work.  Where  mattresses  have  been  used 
the  revetment  work  is  generally  in  good  condition,  but  along  the  bank  protected 
by  dikes  sloughing  has  taken  place  to  a  seriofis  extent 

Some  further  sloughing  has  occurred  back  of  both  dike  and  mattress  revet- 
ment work,  but  the  levee  is  still  intact  The  result  of  examinations  made  during 
the  last  year  Indicates  that  the  trouble  is  caused  by  a  stratum  of  quicksand  so 
far  below  the  surface  that  it  can  not  be  intercepted  or  held  in  position.  In  all 
probability  the  sloughing  will  continue  until  the  levee  is  involved,  and  to  meet 
such  an  emergency  there  was  constructed  during  the  past  year  a  cross  levee 
below  the  involved  bank  connecting  the  main  White  River  levee  with  the  high 
ground  west  of  the  river.  The  local  board  at  Helena  contemplates  a  similar 
cross  levee  just  above  the  sloughing  bank,  and  the  owners  of  the  land  behind  the 
threatened  levee  prefer  to  take  their  chances  of  maintaining  the  old  levee  rather 
than  give  up  the  valuable  land  which  would  be  necessary  for  the  construction 
of  a  loop. 

No  revetment  work  was  done  here  during  the  past  year  and  none  is  contem- 
plated for  the  coming  season,  although  there  is  an  available  balance  of  about 
$10,000  to  the  credit  of  this  work. 


During  the  year  repair  work  on  plant  was  continued  with  the  unexpended 
balance  from  the  previous  year,  an  allotment  from  the  appropriation  of  April 
28, 190i,  and  the  proceeds  from  sales  of  condemned  proi)erty. 

No  new  work  was  done,  the  principal  work  aside  from  the  care  and  mainte- 
nance of  plant  being  the  continuation  of  reconstruction  of  deteriorated  plant 
which  had  been  in  progress  during  the  two -previous  years,  seven  barges  having 
been  rebuilt  during  the  season.  During  the  year  three  barges  were  cut  down 
by  floating  Ice  and  lost,  and  four  barges  were  condemned  as  unserviceable,  and 
there  remain  five  unserviceable  barges  awaiting  condemnation. 

After  the  completion  of  repair  and  reconstruction  work  there  was  sufficient 
plant  on  hand  for  the  two  construction  parties  placed  in  the  field  last  fall,  with 
the  exception  of  a  deficiency  in  barges,  which  was  partially  made  up  by  the  loan 
of  four  barges  from  the  third  district 

The  small  propeller  steamer  Unique  purchased  last  year  has  rendered  effective 
service  and  is  of  material  value  for  inspection  and  survey  work.  It  has  been 
found  generally  satisfactory  with  the  exception  of  the  engine,  which  is,  perhaps, 
too  light  for  the  200  horsepower  developed. 

With  the  allotment  of  $50,000  from  the  appropriation  of  March  3,  1905,  there 
will  be  constructed  a  derrick  l)oat  for  handling  stone  between  bank  and  barges, 
three  material  barges,  and  two  mattress  barges,  and  the  balance  of  the  allotment 
will  be  utilized  in  general  repair  work  and  the  care  of  plant  during  the  ensuing 
year.  (For  further  details  see  report  of  Assistant  Engineer  A.  J.  Nolty,  Appen- 
dix 2  G  herewith.) 
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STONE. 

For  revetment  work  in  the  first  and  second  dJ 
allotments  to  the  various  works,  there  l>eing  no 
tlie  third  district.  As  for  years  past  the  amount 
revetments  has  been  far  in  excess  of  that  poss 
working  season  has  found  the  allotments  for  c 
and  it  has,  in  consequence,  l)een  impossible  to  pn 
season  an  adequate  supply  of  stone.  This  has 
and  consequent  Increased  cost 

I  strongly  recommend  that  in  future  there  be  i 
districts  an  amount  for  stone  sufficient  to  insure 
of  the  next  year. 

GENEBAL  REMARKS  ON  CHAN 

For  the  first  time  in  several  years  the  reconst 
tresses  in  the  first  and  second  districts  has  i 
woven  mattresses  have  been  destroyed,  and  botJ 
field  Bend  the  gaps  in  the  revetment  have  beei 
forcement  work  over  the  old  woven  mattresses  hj 
ments  for  the  next  fiscal  year  it  should  be  possil 
revetment  in  thoroughly  good  condition  and  mat 
revetment 

My  experience  of  three  seasons  Jn  the  first, 
strongly  impressed  me  with  the  value  of  the  1 
paving  underlaid  with  spalls,  in  use  in  the  first 
my  judgment,  is  superior  to  any  form  of  bank  i 
Ck)mmission.  Repairs  to  bank  paving  of  this  des 
and  usually  necessary  only  when  paving  has  been 


^. 


PART    II.— LEVEE    W( 

Upper  8t  Francis  levee  district  {0-70  R.),— 
'history  see  Report  of  Chief  of  Engineers,  1903,  S 
ment,  p.  140.)  (See  map  No.  21  herewith.)  T 
Ck)mmerce,  Mo.,  but  only  the  part  south  of  Ca 
jurisdiction.  The  local  levee  board  has  petitic 
jurisdiction  extended  to  the  head  of  the  territo 
Conunission  has  so  recommended,  but  Congress 
sary  action.  When  completed  the  levee  below 
long  and  will  protect  about  .700  square  miles. 

To  the  end  of  last  year  about  6  miles  of  leve< 
with  the  exception  of  8,259  cubic  yards  of  u 
August  During  the  year,  with  the  allotments  oi 
priation  and  of  $25,000  from  the  1905-6  appro] 
from  stations  9/8  to  10/23  and  from  stations  10, 
of  290,207  cubic  yards.  In  addition  the  local 
stations  8/16  to  9/8,  15/38  to  16/10,  16/23  to  18/ 
5/33,  containing  a  total  of  187,615  cubic  yard 
added  to  the  levee  between  stations  18/44  and  25 


t     _ 


Summary  of  earth  in  i 


By  United  States 

By  levee  board  and  others 

Total 


Nothing  was  lost  or  abandoned  on  account  of  c 
At  the  b^inning  of  the  year  the  Brewer  Lake 
report,  had  been  completed  with  the  exception  o 
having  been  delayed  on  account  of  the  overfio^ 
was  completed  early  in  the  season  at  a  total  < 
considered  high,  and  future  construction  of  Ilk 
considerably  less  cost 
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Under  an  allotment  of  130,000  from  the  appropriation  of  March  3,  1905,  bids 
were  opened  May  25  for  about  170,000  cubic  yards  of  new  work  between  stations 
6/8  and  8/16,  and  the  lowest  bid,  14.45  cents,  by  the  Talley-Bates  Construction 
Company,  has  been  recommended  for  acceptance.  The  completion  of  this  con- 
tract will  close  the  gap  in  this  levee  and  give  a  continuous  line  for  nearly  30 
miles  south  of  Cairo.  The  completion  of  the  upper  St  Francis  levee  below 
Cairo  will  require  the  addition  of  about  4,500,000  cubic  yards  of  embankment  at 
an  estimated  cost  of  approximately  $675,000.  (For  further  details  see  report 
of  Junior  Engineer  D.  M.  Brock,  Appendix  2  D  herewith.) 

Reelfoot  levee  district  {36-60  L.). — (For  description  and  previous  history  see 
Report  of  the  Chief  of  Engineers,  1903,  Supplement,  p.  174,  and  map  No.  21  here- 
with.) This  levee  when  completed  will  be  about  21  miles  long  and  will  protect 
about  310  square  miles.  To  the  end  of  the  present  year  al>out  9^  miles  have 
been  built  at  the  upper  end  and  about  4  miles  at  the  lower  end. 

With  allotments  of  $15,000  from  the  1904-5  appropriation  and  $15,000 
from  the  1905-6  appropriation,  contracts  were  made  during  the  year  and  the 
levee  extended  from  stations  5/33  to  9/30,  the  new  yardage  aggregating  218,470 
cubic  yards.  The  gap  between  stations  5/25  and  5/32,  made  during  the  1904 
high  water,  was  also  repaired  by  the  addition  of  11,159.5  cubic  yards. 

The  Lake  County  levee  board  added  50,000  cubic  yards  along  the  upper  end  of 
the  levee  in  the  way  of  repair  work.  The  Fulton  Ck>unty  levee  board  did  no 
work  on  the  levee  during  the  season. 


. 

Summary  of  earth  in 

place. 

In  place  Apr. 
W,1904. 

Added  dnr- 
ing  year. 

^«^''- 

By  United  states 

Cubic  yards. 
853,881 
685,770 

Cubic  yards. 
2&,680 
50,000 

CuMc  yards. 
fiS,991 

By  lAVfte  boftrd  (Mid  othenf , . 

585,770 

Total       

789,181 

279,680 

1,068,781 



Nothing  lost  during  year  from  caving  banks  or  other  causes. 

The  Commission  made  no  allotment  for  this  district  from  the  new  1905-6 
Appropriation,  but  instead,  by  resolution  of  April  11,  1905,  recommended  that  the 
officer  In  charge  of  the  first  district  be  authorized  to  enter  into  a  contract  for 
closing  the  gap  about  7i  miles  long,  now  existing  in  this  levee,  amount  of  said 
contract  not  to  exceed  $100,000.  This  resolution  has  been  approved  by  the 
Secretary  of  War  with  the  restriction  that  the  work  can  not  be  done  in  advance 
of  the  year  when  the  funds  become  available.  As  no  funds  will  be  available  for 
this  purpose  before  July  1,  1906,  it  will  hardly  be  advisable  to  enter  into  con- 
tract for  this  work  l)efore  next  March. 

After  the  present  year's  work  there  will  be  required  to  complete  this  levee 
a  total  of  about  1,250,000  cubic  yards  at  an  estimated  cost  of  $180,000.  (For 
further  details  see  report  of  Junior  Engineer  D.  M.  Brock,  Appendix  2  D,  here- 
with.) 

Lmoer  8t.  Francis  levee  district  (79-298  R.), — (For  description  and  previous 
history  see  Report  of  Chief  of  Engineers,  1903,  Supplement,  p.  174,  and  maps 
Nos.  21,  22,  and  23  herewith.)  When  completed  this  levee  will  be  about  215 
miles  long  and  will  protect  about  3,500  square  miles.  Its  present  length  is  210 
miles,  the  gap  between  Cat  Island  and  Bledsoe  having  been  closed  during  the 
past  season.  At  the  beginning  of  the  year  there  were  in  force  one  of  the  1902-3 
and  two  of  the  1903-4  contracts,  which  have  since  been  completed.  Under  the 
allotment  of  $140,000  from  the  1904-5  appropriation,  contracts  were  made  as 
follows : 


.  Location. 

Miles  below 
Cairo. 

Cable  yardB. 

Price  per 
cubic 
yard. 

Cost. 

Poiiit  pleamnt ,  .:....... 

80  B. 

140  R. 

161-154  R. 

164-157  R. 

191-195  R. 

g,lfi6.9 

m,112.5 
76,661.2 

161,680.0 
79,833.8 

185,614.0 

177,898.8 

Cents. 
ia25 
18.75 
17.00 
17.46 
16.46 
16.6 
16.45 
15.74 

$12,878.16 
18,878.27 
21,089.12 
18,185.48 
26,688.18 

5«l-««) 

eM8^,0 

m-m..:. .:...: :    :::: 

MW-MW 

jgflB-ima... :..::.::::: 

IM^::::::::::::::::::::::::::::;::::::::::::: 

196  R. 

anoR. 

2ia-218R. 

18,172.48 
22,282.06 
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Under  the  special  appropriation  of  $90,000  of  June  13,  1002,  for  exte^x] 
enlargement  of  Walnut  Bend  levee,  contract  was  made  as  follows : 


Location. 


21iy47-«14i88. 


Under  the  allotment  of  $140,000  from  the  1905-6  appropriation,  the 
contracts  were  made: 


Location. 


9aO-10M). 
180/0l-16(M) 


Miles  below 
Cairo. 


165-187  B. 
186-191  R. 
217-881  R. 


Cubic 
yards. 


Price 


!eper 
cnbfc 
yard. 


182,278.5 
168,684.0 
874,768.7 


CenU. 
13 

14. 20 
16.74 


I 


In  addition  to  the  above  contract  work  considerable  repair  work  was  ii< 
the  local  levee  board  placed  823,059  cubic  yards,  completing  the  closure 
Cat  Island  gap,  making  a  total  of  yardage  placed  during  the  year  of  3. 
from  which  should  be  deducted  150,000  cubic  yards  abandoned.  All  of  i 
tracts  made  by  this  office  have  been  completed  with  the  exception  of 
Walnut  Bend,  which  should  be  finished  before  the  end  of  the  present  flse 

Summary  of  earth  in  place. 


In  place 
Apr  .90, 1904. 

Added  dar- 
ing year. 

II 
Apr 

By  the  United  states 

Cubic  yards. 
5,284,111 
10,071,881 

Cubic  yards. 

2,411,504 

828,060 

Cuin 

By  local  board 

1 

Total 

'    15,805,972 

8,284,563 

1 

Lost  or  abandoned 

Total 

M 

Amount  required  to  complete  this  levee  system,  about  6,000,000  cubic 
at  an  estimated  cost  of  $1,200,000. 

Under  the  allotment  of  $140,000  from  the  appropriation  of  March  3, 
bids  were  opened  May  25  for  634,500  cubic  yards  of  enlargement  and  new 
at  the  points  along  this  levee  where  most  needed,  and  recommendati< 
award  has  been  forwarded  for  approval.  (For  further  details  see  rep 
Assistant  Engineer  M.  Gardner,  Appendix  2  E,  herewith.) 

Upper  Yazoo  levee  district  {244-^65  L,), — (For  description  and  prevloi 
tory  see  Report  of  Chief  of  Engineers,  1903,  Supplement,  p.  178,  and  map 
23  and  24  herewith.)  This  district  has  124  miles  of  levee  protecting  an  ai 
3,281  square  miles.  At  the  beginning  of  the  year  1903-4  one  contract  wa 
in  force  and  was  completed  in  November  last  Under  the  $70,000  allotmeDl 
the  1904-5  appropriation  and  the  $60,000  allotment  from  the  1905-6  appr 
tion,  contracts  were  made  for  about  6()0,000  cubic  yards  of  additional  new 
as  follows : 


Location. 

Milee 
below 
Cairo. 

Cubic 
yards. 

Price  per 
cnbio 
yard. 

C 

S0I44-&I0 

83SB. 
858  R. 

860,885.8 
241,885.8 

CenU. 
17.48 
ia74 

10, 

121/0-122,« 

^ 

All  of  which  has  been  completed. 
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The  local  board  has  placed  during  the  year  1,614,614  cubic  yards  of  new  work, 
making  a  total  of  2,373,250  cubic  yards  added  during  the  year. 

Summary  of  earth  in  place. 


In  place 
Apr.  80, 1904. 


Added  dur- 
ing year. 


In  place 
Apr.  §U,  1006. 


By  United  States. 
By  local  board 

Total , 


tbicyai 
6.617,786 
15,432,886 


Ctibic  yarda. 

76B,«a5 

1,614, 615 


Ctibic  yards, 
7,876,421 
17,047,451 


22,060,6» 


2,378,260 


24,424,872 


Nothing  lost  from  caving  banks  or  other  causes  during  year. 

To  complete  this  levee  will  require  the  addition  of  about  34250,000  cubic  yards, 
at  an  estimated  cost  of  $650,000.  (For  further  details  see  Report  of  Assistant 
Engineer  M.  Gardner,  Appendix  2  E,  herewith.) 

White  Ricer  levee  district  (306  to  385  R.). — (For  description  and  previous 
history,  see  Report  of  chief  of  Engineers,  1903.  Supplement,  p.  176,  and  map  No. 
24  herewith.)  This  levee  is  74  miles  long,  of  which  67  miles  is  controlled  by 
the  United  States,  the  remaining  7  miles  being  private  levee  protecting  the 
back  of  Laconia  Circle,  which  is  maintained  by  the  Laconia  levee  board.  When 
completed  this  levee  will  protect  an  area  of  910  square  miles.  At  the  beginning 
of  the  year  there  were  no  contracts  in  force.  With  the  allotment  of  $70,000 
from  the  1904-5  appropriation,  contracts  were  made  as  follows : 


Location. 


Miles  be- 
low Cairo. 


Cubic 
yards. 


Price  per 

i    cubic  BemarkB. 

yard.    | 


39135-45^.. 

47/4M80O. 


844-362  B. 
868  R. 


220,000 
180,000 


Cents. 
17.40 
14.00 


Not  completed. 
Do. 


Neither  of  these  contracts  is  yet  completed,  on  account  of  unfavorable 
weather  conditions.  Under  the  same  allotment  about  2  miles  of  topping,  aggre- 
gating 15,000  cubic  yards,  wo*-**  placed.  Under  the  $70,000  allotment  from  the 
1905-6  appropriation  contracts  were  made  as  follows : 


Location. 


Milea  be- 
low Cairo. 


Cubic 
yards. 


Priceper 
cubic 
yard. 


Cost. 


925+20-2/42+20 

mi-VM 

4608-60/6 


806  B. 

818-819  B. 

866  B. 


68,018.7 
160,966.4 
07,287.2 


Cents. 
16.94 
16.10 
14.00 


$11,522.86 
27,862.97 
9,420.21 


These  three  contracts  have  been  completed. 

During  the  year  the  local  levee  boards  did-  repair  and  enlargement  work 
aggregating  170,000  cubic  yards. 

Summary  of  earth  in  place. 


In  place 
Apr.  80, 1904. 

Added  dur- 
ing year. 

In  place 
Apr.80,1905. 

By  United  States 

Cubic  yards. 
6,678,496 
1,683,220 

Ouhicyards. 

1,098,964 

170,000 

Cubic  yards. 
7,772,469 

By  local  board 

1,808,220 

Totf^l 

8,311,716 

1.268,904 

9,575,679 
220,000 

Len  levee  abandoned 

Net 

8,811,715 

1,268,964 

9,866,679 

Amount  required  to  complete  this  levee  system,  about  7,500,000  cubic  yards 
at  an  estimated  cost  of  f  1,500,000. 
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Under  tbe  allotment  of  $200»000  from  the  new  1905--6  appropriation  bids  were 
opened  on  May  25  for  1,035,600  cubic  yards  of  new  and  enlargement  work 
including  the  closure  of  tbe  four  1897  breaks  still  remaining  open.  Satisfae 
tory  prices  were  obtained,  and  my  recommendation  for  award  has  been  for 
warded  for  approval.  (For  further  details,  see  report  of  Assistant  Engineei 
M.  Gardner,  Appendix  2  E,  herewith.) 

GENERAL  BEMABK8  ON  LEVEE  WOSK. 

>  During  the  past  year  notable  progress  has  been  made  in  the  first  and  second 
districts  toward  the  completion  of  the  levee  system,  the  United  States  and  local 
boards  having  placed  over  7,000,000  cubic  yards  of  new  and  enlargement  work 
While  considerable  of  this  went  for  new  loops,  there  has  been  a  net  gain  ol 
over  5,000,000  cubic  yards,  and  the  yardage  required  to  complete  has  beer 
reduced  from  about  28,000,000  to  about  22,600,000.  In  considering  the  yardage 
necessary  for  completion  it  should  be  borne  in  mind,  however,  that  the  Com- 
mission grades  will  have  to  be  raised  along  the  lower  St.  Francis,  White  River 
and  upper  Yazoo  fronts,  which  will  entail  a  considerable  increase  in  the  est! 
mates  for  completion  to  ultimate  grade  and  section. 

The  working  season  has  been  a  notably  good  one,  and  nearly  all  contract 
have  been  completed. 

In  the  upper  St  Francis  district  the  upper  6  miles,  Just  below  Cairo,  hav( 
been  connected  with  the  levee  back  of  Wolf  Island,  with  the  exception  of  a  gap 
about  2.2  miles  long,  which  will  be  closed  by  the  United  States  during  tbe 
coming  season,  and  two  small  gaps  which  will  be  closed  by  the  local  boards 
This  will  give  a  continuous  levee  nearly  30  miles  long  below  "Cairo.  At  Nev 
Madrid,  the  lower  end  of  this  district,  a  levee  board  has  recently  been  formed, 
and  as  soon  as  the  necessary  surveys  are  completed  this  board  will  begin  tlM 
energetic  prosecution  of  work  at  the  lower  end.  The  board  at  the  upper  end 
also  expects  to  have  a  considerable  sum  available  for  additional  levee  work 
and  the  present  prospect  is  that  with  the  usual  Government  assistance  this 
levee  district  will  be  closed  in  within  the  next  three  or  four  years.  It  is  recom 
mended  that  the  necessary  Congressional  authority  be  obtained  for  extend inf 
the  Jurisdiction  of  the  Commission  up  to  Coumierce,  Mo.,  as  recommended  bj 
the  Commission  in  its  last  annual  report 

In  the  Reelfoot  district  about  13i  miles  of  levee  have  been  constructed  to  the 
provisional  grade,  leaving  a  gap  of  7i  miles,  for  the  closure  of  which,  at  ar 
estimated  cost  of  $100,000,  provisional  authority  has  been  granted  for  enterini 
into  contract,  work  to  be  done  during  tbe  year  the  money  becomes  available.  II 
can  not,  therefore,  be  constructed  before  July,  1906.  The  closure  of  this  gap 
will  result  in  forcing  the  full  volume  of  flood  water  to  pass  around  the  peninsolt 
opposite  New  Madrid  instead  of  cutting  across  through  Reelfoot  Lake,  as  it  now 
does,  thus  increasing  %he  flood  path  over  20  miles.  It  is  believed  that  thif 
increase  in  the  flood  path  will  have  a  material  effect  on  the  flood  heights  below 
and  the  result  should  be  very  carefully  observed. 

In  the  lower  St  Francis  district  the  Arkansas  levee  board  has  continued  itf 
effective  work  and  has  closed  the  gap  between  Cat  Island  and  Bledsoe.  Durinf 
the  coming  year  it  will  spend  about  $125,000  for  additional  work.  While  tlilj 
district  still  needs  over  6,000,000  cubic  yards  of  earthwork  to  complete  th< 
system,  the  levee  has  been  very  materially  strengthened  in  the  last  two  yean 
and  should  be  able  to  stand  a  flood  as  high  as  that  of  1903. 

The  upper  Yazoo  district  has  still  by  far  tbe  best  levee  north  of  Vicksburg 
and  the  local  board  has  continued  its  very  effective  work. 

The  White  River  district  is  still  tbe  lowest  and  weakest  on  the  river,  althongl 
it  has  been  materially  strengthened  during  the  year.  The  new  allotment  ol 
$200,000  will  permit  the  closure  during  the  coming  season  of  the  1897  breaki 
still  remaining  open,  which  will  be  a  great  step  in  advance  and  will  permit  th< 
immediate  development  of  a  large  area  now  subject  to  overflow.  It  still  is  and  fbi 
some  time  will  be  necessary  to  continue  the  policy  of  topping  to  the  limit  in  thii 
district  in  order  to  get  the  absolutely  necessary  grade  to  prevent  overtopping. 

In  my  last  annual  r^)ort  (see  Report  of  Chief  of  Engineers,  1904,  Supplement 
p.  150),  I  recommended  that  district  officers  be  authorized  to  furnish  engineer 
ing  supervision  and  Inspection  without  cost  to  the  levee  boards  whenevei 
requested,  which  recommendation  is  renewed. 

Some  progress  has  been  made  toward  the  systematic  maintenance  of  levees 
particularly  in  the  upper  Yazoo  district  where  practically  the  entire  line  awl 
right  of  way  have  been  fenced  in.    In  Missouri  and  Arkansas,  however,  mud 
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difficulty  is  experienced,  and  it  is  probable  that  some  prosecntlons  under  section 
14  of  the  river  and  harbor  act  of  1899  will  be  necessary  before  It  is  generally 
realized  that  the  levees  can  not  be  trespassed  upon  with  impunity.  In  the 
specifications  for  the  coming  season's  work  I  have  included  the  fencing  of  the 
right  of  way  wherever  new  or  enlargement  work  is  undertaken,  a  course  which 
will  aid  materially  in  protecting  the  levees  from  encroachment. 

The  following  table  shows,  for  the  first  and  second  districts,  the  yardage  in 
place,  yardage  required  to  complete,  and  percentage  of  completed  levee. 


Levee  district. 


InsjB- 
tem. 


Built. 


Contents 
in  1904. 


Bnllt  since 

by  United 

Btates. 


Bttilt  since 

by  local 

anthorio 

ties. 


Oon- 
stmrted 
hi  1906. 


Upper  St.  Francis . 

Beelfoot 

Lower  St.  Francis. 

Upper  Yazoo 

WlUteBlYer 


MOea. 
64 
20 
216 
184 
74 


Milet. 

16.6 

9.6 

210.0 

124.0 

72.0 


Cubieyds. 

661,002 

789,181 

16,249,973 

82,090,622 

8,811,716 


Cuhicyda. 
299,167 
229,680 
2,411,604 
768,686 
860,747 


CuHcyds, 

207,616 

60,000 

828,066 

1,614,616 

170,000 


Cubic  yd*. 

606,788 

279,680 

a8,064,668 

2,878,260 

« 809, 747 


Total I       482      482.1  j  47,102,442 


4,668,688 


2,866,289 


7,068,972 


Levee  district. 

Lost  dur- 
ing year. 

Contents  in 
1906. 

Required  to 
complete. 

Estimated 
final  con- 
tents. 

Peroent- 

asenow 

bollt. 

Cable  yda. 

CubicydB, 
1,167,784 
1,068,761 
18,^,686 
84,484,172 
9,121,462 

Cvbicydt. 
4,294,764 
1,286,668 
8,163,146 
8,2U,8Be 
7,616,766 

Oubieyd9. 
6,408,648 
2,806,414 
24,497,681 
27,668,681 
16,688,218 

0.177 

Beelfoot : :. 

.468 

Lower  St.  Francis 

180,000 

.760 

nrP^rYassoo 

.882 

wateBiver 

280,000 

.648 

Total 

870,000 

64,116,714 

28,466,678 

76,672,892 

706 

a  150.000  cubic  yards  in  lower  St.  Francis  and  220,000  cubic  yards  in  White  River 
leyee  district  lost  by  caving  banks. 

The  above  statement  shows  about  22,500,000  cubic  yards  necessary  to  complete 
the  system  in  these  districts.  This  estimate  will  be  increased  by  several  million 
yards  when  a  new  commission  grade  is  adopted. 

CAVING  BANKS. 

Caving  banks  are  under  observation  in  the  first  and  second  districts,  as 
follows : 

Slough  Landing  {60  L.)- — (See  map  No.  18  herewith.)  At  this  point  and  on 
the  opposite  side  of  the  neck  the  river  is  attacking  the  bank,  and  a  cut-off  will 
occur  within  a  few  years  unless  prevented  by  revetment.  Annual  observations 
should  be  made,  so  that  this  work  can  be  undertaken  in  ample  time  to  pre- 
vent such  a  cut-off,  which  would  throw  out  the  loop  passing  New  Madrid, 
which  is  20  miles  in  length. 

Pecan  Point  (196  R.). — (See  map  No.  19  herewith.)  Heavy  caving  has  oc- 
curred at  this  point  during  the  past  low-water  season,  and  a  loop  will  be  neces- 
sary in  the  near  future. 

Harrisons  Landing  {220  R.). — (See  map  No.  20  herewith.)  Caving  has  con- 
tinued at  this  point,  and  a  new  loop  is  included  in  the  project  for  the  coming 
season. 

Walnut  Bend  {280  R,). — (See  map  No.  15  herewith.)  Rapid  caving  has  con- 
tinued at  this  point  at  a  rate  which  will  Involve  the  levee  within  two  or  three 
years.  If  a  cut-off  into  the  St.  Francis  River  at  this  point  is  to  be  prevented,  a 
revetment  must  be  constructed  within  the  next  year  or  two.  The  probable  effect 
of  such  a  cut-off  Is  now  being  investigated  and  will  be  made  the  subject  of  a 
special  report. 

Old  Town  Bend  {325  U.).— The  caving  bank  at  this  point  is  within  about  280 
feet  of  the  levee,  and  while  the  rate  of  caving  is  comparatively  slow  (about  100 
feet  per  annum),  it  is  likely  at  any  time  to  increase,  and  in  any  case  a  loop  will 
be  necessary  in  the  near  future  if  the  bank  is  not  revetted.  The  levee  at  this 
point  can  be  retired  only  about  800  feet,  at  a  cost  of  about  $75,000,  and  should 
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caring  continue  to  tbat  point  seTeral  miles  of  levee  most  be  abandoned  and  a 
long  and  expensive  line  around  Old  Town  Lake  must  be  substituted.  It  is 
therefore  evident  that  provision  should  be  made  for  revetting  this  bank  not 
later  than  the  working  season  of  1906-7. 

Below  Fergusons  Landing  (366  R.)  rapid  but  intermittent  caving  has  been 
in  progress  during  the  year,  and  a  new  loop  will  probably  be  necessary  in  the 
near  future. 

SUBVEYS. 

The  usual  low-water  surveys  of  bank  revetments,  caving  banks,  etc.,  have 
l>een  made,  and  also  the  yearly  surveys  of  the  reaches  b^low  Random  Shot 
and  Holiybush  crevasses  of  1903,  as  explained  in  detail  in  the  report  of  Junior 
Engineer  L.  L.  Griffith  (Appendix  2  F,  herewith).  The  survey  work  under 
Mr.  Griffith  has  been  of  especial  value,  and  attention  is  particularly  invited 
to  the  table  accompanying  his  report 


INCLOSUBES. 

The  following  inclosures  accompany  this  report  of  which  they  are  parts : 

Appendix  2  A. — Report  of  A.»istant  Engineer  A.  J.  Nolty  on  channel  work  in 
first  district. 

Appendix  2  B. — Report  of  Assistant  Engineer  W.  M.  Rees  on  channel  work  in 
second  district 

Appendix  2  G. — Report  of  Assistant  Engineer  A.  J.  Nolty  on  plant,  first  and 
second  districts. 

Appendix  2D. — Report  of  Junior  Engineer  D.  M.  Brock  on  levees,  upper  St 
l^'rancis  and  Reeifoot  districts. 

Appendix  2  E. — Report  of  Assistant  Engineer  M.  Gardner  on  levees,  lower 
St  Francis,  upper  Yazoo,  and  White  River  districts. 

Appendix  2  F. — Report  of  Junior  Engineer  L.  L.  Griffith  on  surveys,  first  and 
necond  districts. 

Map  No.    1. — (^olumbus,  Ky. 

Map  No.   2. — Hickman,  Ky. 

Map  No.    3.— New  Madrid,  Mo. 

Map  No.   4. — Caruthersvllle,  Mo. 

Map  No.   5. — Plum  Point  reach. 

Map  No.   6.— Daniels  Point 

Map  No.    7. — Ashport  Bend. 

Map  No.   8.— Fletchers  Bend. 

Map  No.   9. — Osceola  bars. 

Map  No.  10. — Bullerton  bar. 

Map  No.  11.— Hopefleld  Bend. 

S  no!  l|i:h«"'PWB  reach. 

Map  No.  14. — Memphis  front 
Map  No.  15. — Walnut  Bend  reach. 
Map  No.  16. — Helena  reach. 
Map  No.  17. — Helena.  Ark. 
Map  No.  18. — Slough  Landing  neck. 
Map  No.  19. — Random  Shot  break. 
Map  No.  20. — Holiybush  crevasse. 
Map  No.  21.— 1 
Map  No.  22.— 
Map  No.  23.— 
Map  No.  24.— 
Map  No.  25.—" 
Map  No.  26.— 
Map  No.  27.— 
Map  No.  2a— 
Map  No.  29.— J 

Money  statements,  abstract  of  contracts  in  force,  abstracts  of  proposals,  and 
list  of  civilian  engineers  will  be  forwarded  July  1. 
Respectfully  submitted. 

E.  W.  Van  C.  Lucas. 
Captain,  Corps  of  Engineers, 
Col  O.  H.  Ernst. 

Cor  pa  of  Engineers,  l\  »S.  Artny, 

President  Mississippi  River  Commission. 


Maps  showing  existing  levees. 


Profile  showing  top  of  levee  and  high* water  slopes. 
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FINANCIAL  STATEMENT. 
Appropriation  for  improving  Mississippi  River,  first  and  second  districts, 

HICKMAN,   KY. 

July  1»  1904,  balance  unexpended $804. 13 

June  30,  1905,  amount  expended  during  fiscal  year 275. 50 

My  1.  1905,  balance  unexpended 52a  6:^ 

Jnly  1, 1905,  balance  available 528.  es 

NEW    MADBID,    MO. 

July  1,  1904,  balance  unexpended- $1. 687. 11 

Amount  allotted  from  appropriation  for  improving  Mi88i88ippi  River, 

act  approved  April  28,  1904 10,000.00 

July  1,  1905,  balance  unexpended 11,687.11 

July  1,  1905,  balance  available 11, 687. 11 

CABUTHEBSVILLE.    MO. 

July  1,  1904,  balance  unexpended $178. 98 

June  30,  1905,  amount  expended  during  fiscal  year 101.00 

July  1,  1905,  balance  unexpended 77.80 

July  1,  1905,  balance  available 77.80 

PLUM    POINT  BEACH. 

July  1,  1904,  balance  unexpended $:V46. 99 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  April  28,  1904 100,000.00 

October  27,  1904,  amount  refunded  on  account  of  erroneous  payment 

in  voucher  147,  August  1004 .31 

June  23,  1905,  amount  deposited  on  account  of  error  in  footing  of 

I>age  2,  voucher  179,  November,  1004 8.00 

100,  355.  30 

June  30,  1905,  amount  expended  during  fiscal  year 99. 930. 48 

July  1,  1905,  balance  unexpended 424.82 

July  1,  1905,  outstanding  liabilities 424.  82 

HOPEFIELD   BEND. 

July  1,  1904,  balance  unexpended $57.89 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  April  28,  1904 120,000.00 

120, 057. 89 

June  30,  1905,  amount  expended  during  fiscal  year— 119,087.60 

July  1,  1905,  balance  unexpended 70.29 

July  1,  1905,  outstanding  liabilities 70.20 

MEMPHIS,  TENN. 

July  1,  19(^  balance  unexpended $377.90 

June  30,  1905,  amount  expended  during  fiscal  year 377. 90 

MEMPHIS,  TENN.    (WOLV  BIVEB). 

July  1,  1904,  balance  unexpended $3,914.59 

June  30,  1905,  amount  expended  during  fiscal  year 3,  561. 10 

July  1,  1905,  balance  unexpended :V)Si.4{i 

July  1,  1905,  balance  available 353. 49 
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HELENA.   ABK. 

July  1,  1904,  balance  unexpended $346.66 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  April  28,  1904 10,OOO.OC 

10,346.6(1 
June  30,  1905,  amount  expended  during  fiscal  year 7.95 

July  1,  1905,  balance  unexpended 10,338.71 

July  1,  1905,  balance  available 10,338.71 

UPPER   ST.   FRANCIS   LEVEE   DISTRICT. 

July  1, 1904,  balance  unexpended— $991.49 

Amount  allotted  from  appropriation  for  improving  Mississippi  River. 

act  approved  April  28,  1904 15, 000.  DC 

Aitaount  allotted  from  appropriation  for  improving  Mississippi  River, 

river  and  harbor  act  approved  March  3,  1905 30,000  00 

45,991.4S 
June  30,  1905,  amount  expended  during  fiscal  year -        16, 549. 32 

July  1,  1905,  balance  unexpended 29,442.16 

July  1.  1905,  outstanding  liabilities 24,865.0c 

July  1,  1905,  balance  available 4,577.1C 

LOWER  ST.   FRANCIS  LEVEE   DISTRICT. 

July  1,  1904,  balance  unexpended - $49,716.89 

Amount  allotted  from  appropriation  for  improviug  Mississippi  River, 

act  approved  April  28,  1904 140,000.00 

February  20,  1905,  amount  received  by  transfer  from  third  district, 

approved  by  Secretary  of  War  February  13,  1905 15,000.00 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

river  and  harbor  act  approved  March  3,  1905 1-40,000.00 

344,716.89 
June  30,  1905,  amount  expended  during  fiscal  year 211,249.55 

July  1,  1905,  balance  unexpended..- 133,467.34 

July  1,  1905,  outstanding  liabilities. __    ia5,284.80 

July  1,  1905,  balance  available 28,182.54 

WHITE  RIVER   LEVEE   DISTRICT. 

July  1,  1904,  balance  unexpended - - $16,023.32 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  April  28,  1904 70,000.00 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

river  and  harbor  act,  approved  March  3,  1905 200,000.00 

286,023.32 
June  30,  1905,  amount  expended  during  fiscal  year__ 51,174.36 

July  1,  1005,  balance  unexi)ended 234,848.96 

July  1,  1J)05,  outstanding  liabilities 180,48a20 

July  1.  1905,  balance  available 54,300.76 
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UPPER  YAZOO  LEVEE   DIBTBICT. 

July  1,  1904,  balance  unexpended $46,152.24 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  April  28,  1904_, 7O,0Q0.0O 

116, 152.  24 
JoneSO,  1905,  amount  expended  during  fiscal  year — 102,856.94 

July  1.  1905,  balance  unexpended 13, 295. 30 

July  1,  1905,  outstending  liabilities 200.00 

July  1,  1906,  balance  available 13,095.30 

BEET.F00T  LEVEE  DISTRICT. 

July  1,  1904,  balance  unexpended $1,237.03 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  April  28,  1904 15,000.00 

16, 237. 03 
June  30,  1905,  amount  expended  during  fiscal  year 16, 235. 17 

July  1,  1905,  balance  unexpended 1. 86 

July  1,  1905,  balance  available 1.86 

SURVEYS,  FIRST  AND  SECOND   DISTRICTS. 

July  1,  1904,  balance  unexpended $207.54 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  April  28,  1904 5,000.00 

5.207.54 
June  30,  1905,  amount  expended  during  fiscal  year 5, 197.  76 

July  1,  1905,  balance  unexpended 9.  78 

July  1,  1905,  balance  available 9.  78 

PLANT,  FIRST  AND  SECOND  DISTRICTS. 

July  1,  1904,  balance  unexpended- $2,410.25 

Amount  allotted  from  appropriation  for  improving  Mississippi  Riter, 
act  approved  April  28,  1004 50,000.00 

January  28,  1905,  amount  allotted,  being  proceeds  from  sale  of  engi- 
neer property 1,275.42 

March  4,  1905,  amount  allotted,  being  proceeds  from  snle  of  engineer 
property 68.00 

April  12,  1905,  amount  allotted,  being  proceeds  from  sale  of  engineer 
property 46.  75 

May  25,  1905,  amount  allotted,  being  proceeds  from  sale  of  engineer 
property,  approved  by  Secretary  of  War,  May  20.  1005 70. 10 

53,  879.  52 
June  30,  1905,  amount  expended  during  fiscal  year 53, 023.  83 

July  1,  1905,  balance  unexpended 855.69 

July  1,  1905,  outstanding  liabilities 855.69 

APPROPRIATION  FOR  REPAIRING  COVER NMENl'  LEVEE  AT  WALNUT   BEND,  ARK. 

July  1,  1904,  balance  unexpended $84,989.72 

June  30,  1905,  amount  expended  during  fiscal  year 82, 428.  78 

July  1,  1905,  balance  unexpended 2,560.94 

July  1,  1905,  outstanding  liabilities 560.94 

July  1,  1905,  balance  available 2,000.00 
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APPBOPBIATION  TOBL  EMEB0ENCIE8   IN  BIVEB  AND  HABBOR  WQBKS. 

Amount  allotted  for  Wolf  River,  act  approved  April  28,  1904 ^ 

June  30,  1905.  amount  expended  during;  fiscal  year i 

APPROPRIATION    FOR  EXAMINATIONS,    SURVEYS,    AND   CONTINGENCIES    OF    RXV] 
HARBORS  FOR  FBEUMINARY   EXAMINATION    NEAR   ASHPORT,   TEN IV. 

Amount  allotted  from  river  and  harbor  act  approved  March  3, 1905__ 

July  1,  1905,  balance  unexpended 

July  1,  1905,  balance  available 

APPBOPBIATION    FOB   EXAMINATIONS,    BUBVEYS,    AND   CONTINGENCIES   OF    RfV] 
HABBOBS,  FOB  SUBVEY,  PLAN,  AND  ESTIMATE   (ASHPOBT,  TENN.). 

Amount  allotted  from  river  and  liarlior  act  approved  March  3,  1905 

July  1,  1905,  balance  unexpended 

July  1,  1905,  balance  available ^ 

MISOEIJ.ANBOIJB. 

December  19, 1904,  amount  received  from  rent  of  Government  barges. 

January  11,  1905,  amount  received  from  sale  of  engineer  projierty 1, 

February  11,  1905,  amount  received  from  sale  of  engineer  property- 
February  20,  1905,  amount  received  from  B.  F.  Dame  for  rent  of 
island  in  Mississippi  River  near  Australia,  Miss.,  for  year  ending 

February  24,  1906 

March  22, 1905,  amount  received  from  sale  of  engineer  property 

1, 

December  19,  1904,  amount  deposited  to  credit  Treasurer  United 
States  on  account  rent  of  Government  barges 

January  11,  1905,  amount  deposited  to  credit  Treasurer  United 
States  on  account  sale  of  engineer  property 1, 

February  11,  1905,  amount  deposited  to  credit  Treasurer  United 
States  on  account  sale  of  engineer  property 

February  20,  1905,  amount  deposited  to  credit  Treasurer  United 
States  on  account  rent  of  island  in  Mississippi  River  near  Austra- 
lia, Miss.,  for  year  ending  February  24,  1906 

March  22,  1905,  amount  deposited  to  credit  Treasurer  United  States 
on  account  sale  of  engineer  property 

1,^ 


Abstract  of  contracts  in  force  June  SO,  1906,  in  first  and  second  dis 
improving  Mississippi  River, 


Nameeofo<mtr»ctorB.l^°^<^Vt*^dchftr^     ^^ 


Date  of  ap- 
proval. 


Date  of  begin- 
ning work. 


Date 
pint 
oont 


O.W.Fiaher '  Rent  of  river  front,  I  affiO.OO 

Memphis,  Tenn. 
Fannie  W.,  and  Wm.   do 

E.  Everest. 

Cha8.H.  Boyle I do 

Phil.  J.   Howard   &    10,000   cubic    yards 

Son.  I     stone. 


a  100. 00 


fi0.00 

b.eo 


a  Per  annum. 


Emergency    Apr.   1,1M5 

contract.  I 
do I do 


....do 

....do 


do 

May  15,1905 


Msr. 

D 
0 

Mr 


b  Per  cubic  yard. 
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Appendix  2  A. 

REFOBT    OF    MB.    A.    J.    NOLTY,    ASSISTANT    ENGINEER    ON    CONSTBUCTION    WOBK    IN 
FIB8T    DISTRICT   DURING    SEASON    OF    1904-5. 

Memphis,  Tenn.,  May  i,  1905. 

Captain  :  I  have  the  bonor  to  submit  my  report  of  operations  of  the  construc- 
tion parties  operating  in  the  first  district  for  the  season  1904-O. 

Early  in  the  summer  arrangements  were  made  by  the  district  oflSoer  with 
Messrs.  Phil  J.  Howard  &  Son  and  W.  T.  Downey,  both  owning  quarries  at 
Rosi  Glare,  on  the  Ohio  River,  92  miles  above  Cairo.  No  formal  contracts 
were  made,  the  transactions  being  in  open  market.  The  Howards  agreed  to 
deliver  riprap  stone  of  specified  dimensions  upon  the  United  States  barges  at 
60  cents  per  cubic  yard,  and  quarry  spalls  at  50  cents.  Downey's  price  was  50 
cents  for  both  riprap  and  spalls,  the  United  States  to  furnish  an  inspector  and 
the  necessary*  watchmen,  the  barges  to  be  loaded  as  directed  by  the  inspector. 
The  Howards  owned  three  quarries,  covering  about  \\  miles  of  river  front, 
while  Downey  had  one.  The  former  parties  were  experienced  quarrymen, 
while  Downey  was  more  of  a  farmer  than  a  quarryman. 

Unfortunately  there  were  several  bad  shoals  between  Cairo  and  the  quarries, 
and  the  very  early  advent  of  low  water  in  the  Ohio  made  towing  both  difficult 
and  expensive.  Then,  too,  the  difficulty  of  keeping  a  sufficient  force  of  men  at 
the  quarries  caused  delays  to  the  towboats  and  often  compelled  them  to  leave 
with  short  tows.  In  the  early  part  of  July  towing  became  so  difficult  that 
operations  in  that  river  were  suspended  July  10  and  all  plant  towed  out.  The 
Howards  furnished  4,256  cubic  yards  of  riprap  and  spalls,  and  Downey  1,507 
cubic  yards. 

Foreseeing  the  early  closure  of  the  Ohio,  the  district  officer  had  in  the  mean- 
time made  arrangements  with  C.  C.  Huthmacher,  of  Grand  Tower,  111.,  to  furnish 
stone  at  the  same  price  and  under  the  same  conditions  as  the  Howard  agree- 
ment. Barges  were  sent  to  the  quarry  opposite  Grand  Tower  on  July  7,  and  as 
there  was  already  a  quantity  of  quarried  stone  on  hand,  work  of  loading  was 
l^egun  on  the  following  day.  It  soon  became  evident  that  Huthmacher  had 
agreed  to  perform  more  than  he  was  able  to  do,  for,  being  under  a  penalty  con- 
tract with  the  St  Louis  works  and  under  no  contract  with  us,  his  main  effort 
was  directed  toward  filling  the  requirements  of  his  contract,  and  hence  our 
barges  were  only  loaded  when  he  had  none  on  hand  for  the  other  work.  As 
he  was  always  short  of  labor  his  entire  output  was  but  little  more  than  his 
contract  requirements.  Arrangements  were  then  made  with  him  to  furnish  us 
with  quarried  stone  on  the  floor,  we  to  do  the  breaking  up  to  proper  size  and 
the  loading.  This  stone  was  furnished  at  30  cents  per  cubic  yard.  He  was 
also  to  continue  loading  on  barges  as  heretofore.  To  carry  out  this  arrange- 
ment properly  he  opened  another  quarry  behind  Tower  Rock ;  but  even  with  the 
two  quarries  working  the  outcome  was  scant,  and  much  delay  was  caused  to  our 
loading  party  by  reason  of  the  quarry  output  frequently  failing.  The  delays 
to  the  towboat  were  frequently  so  long  that  the  boat  was  cooled  down  while 
waiting  for  a  tow  in  order  to  save  fuel.  Any  delay  at  the  quarry  of  course 
reacted  unfavorably  upon  the  unloading  party  at  Fletchers  Bend,  and  in  order 
to  reduce  the  periods  of  idleness  of  that  party  as  much  as  possible  the  towboat 
frequently  left  the  quarries  with  two  and  three  barges  when  an  economical  tow 
was  from  eight  to  ten  pieces.  Huthmacher  loaded  upon  our  barges  3,494  cubic 
yards,  while  our  hired  force  loaded  3,977  cubic  yards.  Stone  towing  was 
finally  suspended  on  September  9,  by  which  time  the  river  between  Cairo  ana 
Grand  Tow^er  had  become  so  shoal  that  only  light  loads  could  be  taken  out. 

A  total  of  13,294  cubic  yards  were  towed  out  of  both  rivers.  Of  this  about 
10,000  yards  were  stored  on  the  bank  at  Fletchers  Bend,  while  the  balance  was 
kept  afloat  and  used  direct  on  the  work. 

While  the  laborers  at  the  stone  depot  were  only  paid  when  actually  at  work, 
they  had  to  be  subsisted  during  periods  of  enforced  idleness.  The  pay  of  fore- 
men, watchmen.  Inspectors,  and  towboat  crews  was  continuous  during  the 
month,  and  these  Items,  together  with  the  cost  of  fuel  consumed,  have  largely 
increased  the  cost  of  the  stone  as  finally  expended  upon  the  work. 

Considering  the  actual  towing  time  of  the  towboat,  the  cost  for  towage  to 
Fletchers  Bend  was  35  cents  i^er  cubic  yard,  while  when  the  time  lost  In  waiting 
at  the  quarries  is  taken  into  account  (and  this,  of  course,  is  the  actual  cost  to 
us),  the  towage  per  yard  comes  to  59.3  cents.    There  is  no  doubt  that  could  the 
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boat  always  have  had  a  full  tow  when  it  arrived  at  the  quarries  the  cost  per 
yard  would  not  have  exceeded  32  cents. 

In  the  future  It  will  be  found  to  be  much  more  economical  if  contracts  or 
other  arrangements  for  the  furnishing  of  stone  upon  our  barges  could  be  made 
at  such  an  early  date  that  the  bulli  of  the  stone  would  be  at  the  depot  before 
Ihe  advent  of  low  water. 

It  spealis  well  for  the  skill  and  carefulness  of  the  master  and  pilots  of  the 
towboat  that  despite  the  low  water  and  difficult  navigation  neither  boat  nor 
barges  sustained  the  slightest  injury  while  towing. 

iSome  device  for  unloading  and  reloading  the  stone  would  reduce  the  cost  of 
handling  at  the  depot  very  considerably.  Probably  the  cheapest  device  would  be 
a  floating  steam  derrick  with  a  long  reach  of  boom.  This  machine  would  not 
only  unload  and  reload  the  stone,  but  could  also  be  used  for  dumping  the  stone 
on  the  graded  bank  handy  for  the  pavers.  Of  course  the  unloading  for  storage 
would  have  to  be  done  on  a  revetted  bank,  as  no  floating  derrick  could  be  built 
with  a  reach  suflicient  to  store  the  stone  far  enough  behind  a  caving  bank  to 
make  it  reasonably  safe  against  caving  into  the  river. 

Total  amount  of  stone  received  during  190^,  13,294.29  cubic  yards,  distributed 
as  follows: 


Biprap. 


SpaUs. 


From  PhilJ.  Howard  &  Son,  Rosl  Clare,  m 

Prom  W.     .  Downey,  Boai  Clare,  HI 

From  C.  C.  Hnthmacner,  Grand  Tower,  lU 

From  C.  C.  Huthmacher,  Orand  Tower,  lU.,  qnarrled  by  him,  but 
loaded  on  barges  by  United  States  hired  force 

Total 


c  yards. 
8,S«e.27 
1,666.03  ! 
8.548.20  ! 

8,946.19  I 


11,608.67 


7ia90 
8L71 


1,  a9i.es 


The  cost  of  towing  from  quarries  to  Fletchers  Bend,  Ark.,  was  as  follows : 
From  Rosi  Clare  quarries,  inclusive  of  time  lost  by  towboat  waiting  for 

loaded  barges,  $0,593  per  cubic  yard.    Cost,  including  actual  towing  time  only, 

$0,523. 
From  Grand  Tower  quarries,  inclusive  of  time  lost  waiting  for  loaded  barges, 

$0.56  per  yard.    Cost,  including  actual  towing  time  only,  $0,355  per  cubic  yard. 

Cost  of  Rosi  Clare  stone  upon  barges,  5,823.09  cubic  yards $3,  337. 16 

Pay  roll,  inspector  and  watchmen 293.83 


3,630.99 

Cost  per  cubic  yard  on  barges,  $0,623. 
Cost  of  Grand  Tower  stone,  loaded  by  C.  C.  Huthmacher,  3,494.30 

cubic  yards $2,001.98 

Pay  roll,  inspector  and  watchmen 208. 50 


2, 210. 48 

Cost  of  Grand  Tower  stone,  loaded  by  United  States,  3,976.90  cubic 

yards,  quarried,  at  $0.30  per  cubic  yard 1 1,193.07 

Cost  of  sledging  and  loading  on  barges 4,056.44 

5. 249. 51 

Cost  of  sledging  and  loading  per  cubic  yard «. $1.02 

Cost  per  cubic  j^ard  on  barges 1.32 

Cost  i)er  cubic  yard  of  Rosi  Clare  stone  delivered  at  Fletchers  Bend—  1.  216 

Cost  per  cubic  yard  of  Huthmacher  stone  delivered  at  Fletchers  Bend-  1. 192 
Cost  per  cubic  yard  of  stone  loaded  by  United  States  delivered  at 

Fletchers  Bend   1.88 

Average  cost  of  all  stone  delivered  at  Plum  Point,  $1.429-h  per  cubic  yard. 
Cost  per  cubic  yard  for  unloading  and  reloading,  $0.43+.    Cost  per  cubic 
J  ard  put  on  work,  $1.86. 
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PLUM   POINT  REACH. 

Osceola  bar, — ^The  project  for  the  sea80D*s  work  included  the  placing  of  ahout 
2,000  linear  feet  of  standard  revetment  along  Upper  Osceola  bar,  beginning  at  a 
[joiiit  about  500  feet  above  the  mouth  of  the  chute  and  running  thence  down- 
stream far  enough  to  lap  over  the  head  of  Lower  Osceola  bar.  In  1805  there 
were  placed  along  here  3,750  feet  of  st^indard  revetment,  but  within  five  years 
after  construction  this  had  been  practically  destroyed  by  reason  of  the  down- 
stream traved  of  the  erosion  of  the  unprotected  bank  above.  In  1902  an 
attempt  was  made  to  place  about  1,200  feet  of  revetment,  but  owing  to  a  variety 
o(  adverse  conditions  work  was  suspende<l  after  losing  about  600  feet  of  mat. 
Erosion  had  by  this  time  cut  away  the  bank  of  the  bar  so  much  that  at  one 
place  the  river  stood  against  the  main  shore.  In  1903  the  repair  of  the  Fletcher 
Bend  revetment  being  considered  more  important,  and  especially  as  but  very 
little  change  had  taken  place  along  Osceola  bar,  no  work  was  done  at  the  latter 
place.  An  examination  made  early  in  1904  showed  that  practically  no  change 
had  taken  place  here,  and  as  there  were  then  Indications  that  the  channel 
heretofore  running  close  to  the  bar  might  close  up,  the  exec'ution  of  the  project 
was  again  deferred.  An  examination  made  later  in  the  season,  and  at  a  very 
low  stage  of  river,  gave  no  evidence  of  recent  caving,  and  soundings  and  surface 
indications  tended  to  confirm  the  belief  that  the  channel  would  shift  over 
toward  the  middle  of  the  river,  which,  of  course,  would  render  revetment  of  the 
bar  shore  unnecessary. 

This  locality  should,  however,  be  kept  under  careful  observation  in  order  to 
prevent  any  possibility  of  the  reopening  of  Osceola  and  Bullerton  chutes. 

Fletchers  Bend. — ^The  work  mapped  out  for  the  season  was  the  continuation 
of  tlie  replacement  of  the  old  type  of  revetment  placed  in  1890-91,  part  of  which 
was  entirely  and  a  portion  partially  destroyed,  with  the  standard  tj'pe  as  far 
as  the  funds  available  would  permit. 

The  reconstruction  of  this  revetment  was  begun  in  1902,  but  owing  to  the 
lateness  of  beginning  work  that  year  only  770  feet  were  renewed.  In  the  fol- 
lowing year  an  additional  1,483  feet  wei-e  placed,  and  during  the  past  season 
2,182  feet  were  added  to  the  work  of  the  two  previous  seasons,  and  (U>2  feet 
were  placed  at  the  foot  of  the  old  work,  making  a  total  for  the  season  of  190i-5 
of  2,844  feet  of  standard  revetment,  leaving  about  2,300  feet  of  fairly  good  old- 
type  revetment  between.  This  should  be  renewed  during  tlie  present  year  in 
order  to  save  all  of  the  upper  bank  revetment  which  is  still  in  good  shape. 

Four  mats  were  required  to  make  up  the  above  length  of  revetment.  No.  4 
being  1,082  feet  long ;  No.  5,  683  feet ;  No.  6,  563  feet,  and  No.  7,  662  feet,  mak- 
ing a  total  of  2,894  feet  of  mat  The  excess  of  length  of  mat  over  length  of 
revetment  is  accounted  for  by  overlapping  of  the  contiguous  mats.  At  the 
foot  of  the  Fletchers  Bend  continuous  revetment,  where  mat  No.  7  was  placed, 
much  of  the  old  upper  bank  protection  above  the  9-foot  stage  was  still  in  good 
condition,  and  to  ^vold  disturbing  this  by  regrading  the  caved-ofC  strip  of 
bank  in  front  of  the  mat  a  wall  of  dry  riprap  with  a  batter  on  the  face  was 
built  up  to  a  little  al)ove  the  surface  of  the  undisturbed  paving.  This  wall  was 
made  1^  feet  thick  at  the  base,  tapering  to  9  inches  at  the  top.  A  similar 
method  of  revetting  a  damaged  section  of  revetment  had  been  applied  in  1892 
at  Daniels  Point,  and  as  the  saving  effected  in  avoiding  the  tearing  up  of  the 
Intact  paving  would  be  considerable  it  was  thought  that  the  application  of  this 
expedient  was  Justified.    All  river  mats  were  built  250  feet  wide. 

Seven  connecting  mats  were  required  for  the  purpose  of  making  proi>er  con- 
nection between  the  high  and  low  water  bank  protection  at  such  places  where 
the  bights  in  the  shore  line  were  too  deep  laterally  to  permit  the  weaving  of 
the  proper  curvature  into  the  river  mat  One  of  the  seven  was  placed  at  the 
foot  of  mat  No.  7  to  check  the  further  upstream  travel  of  bank  erosion  at  the 
lower  extremity  of  the  section.  One  connecting  mat  was  also  placed  in  the 
1899  work  to  cover  a  cave,  and  some  additional  stone  was  placed  at  a  few 
places  where  the  paving  had  been  displaced  by  running  drift  or  ice. 

While  the  bank  was  being  graded  near  the  foot  of  mat  No.  4  a  sudden  sliding 
out  of  the  bank  occurred,  involving  to  some  extent  the  subaqueous  work  by 
displacing  it  Soundings  taken  immediately  after  the  cave  and  also  on  the  fol- 
lowing day  showed  that  while  the  mat  received  no  structural  damage  it  was 
very  much  displaced,  both  laterally  and  vertically,  so  much  so  that  a  connect- 
ing mat  90  feet  wide  at  its  greatest  width  and  182  feet  long,  was  subsequently 
required  to  repair  the  damage.    It  was  found  that  the  graded  bank  in  front 
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very  soft,  with  considerable  seep  water  flowing.  T 
vas  traced  to  an  old  crevasse  hole  in  the  rear  of  the 
K)ut  700  feet  behind  the  bank.  The  area  of  this  hole 
le  depth  of  water  contained  therein  was  as  mnch  a 
ad  above  the  zero  of  the  gauge  of  17  feet    The  amoi 

this  hole  was  4,400  cubic  yards.    The  filling  was  do 
"ce,   working  under   the   immediate  supervision   of 
iseur. 

ption  of  the  cave  Just  described,  there  were  no  loss^i, 
ilties  of  construction,  the  entire  working  season  being  i 
irds  weather  and  stage  of  river.  Ltibor.  too,  was  plei 
Stone  was,  of  course,  always  on  hand  as  wanted,  i 
n  good  shape.  The  brush  supply,  however,  was  not  a 
of  the  work,  as  the  contractors  seemed  unable  to  I 
irty  building  a  full-width  mat  should  always  have  U 
the  weaving  barges  to  work  from.  Whenever  they  1 
'k  from,  the  mat  force  must  be  reduced,  otherwise  the 
vay  in  carrying  brush.  I  apprehend  that  so  long  as 
eir  labor  from  daylight  to  dark  they  will  have  labor 
It  if  they  adopted  the  eight- hour  day  they  would  obti 

who  will  remain  with  them  for  some  time  and  thus ; 
ir  changing  tlie  entire  working  force  about  once  a  i 
reduced  to  a  half  dozen  men  when  they  ought  to  have  { 
rork  in  Fletchers  Bend  was  l)egun  on  September  3  and 
ink  to  be  revetted  of  all  standing  timber,  brush,  drift  c 
I  unloading  partj-  at  such  times  when  they  were  out 
i  was  l)egun  with  mat  No.  4  on  September  10.  This 
long  and  was  so  placed  that  its  lower  end  would  ove 
I'ork  still  in  a  fair  state  of  preservation  and  whose  re 
)stponed  for  another  year.  Mat  No.  4  was  sunk  Octet 
8  begun  Octol)er  8,  the  interim  between  the  1st  and  i 
ing  three  connecting  mats  required  in  front  of  mat  Nc 
the  21st  of  October.  Its  length  is  683  feet  Two  « 
red  here,  and  ui)on  completion 'of  these  and  the  one  re« 
in  mat  No.  4,  No.  6  was  begun  on  the  28th  of  Octob 
5.     Its  length  is  563  feet  and  it  coimects  at  its  upper  < 

lich,  as  already  stated,  lies  at  the  foot  of  the  Fletclw 
ment  at  what  was  formerly  known  as  section  "A,"  w; 
and  sunk  November  26.  It  is  662  feet  long.  One  co 
at  the  extreme  end,  as  already  described.  A  map  < 
fitted  thereon  is  submitted  herewith, 
the  mat  work  bad  been  completed,  the  entire  mat  plant 
l)oat,  one  pile  driver,  and  four  material  barges,  were  as 
g  to  Longwood,  Miss.  The  overseer,  together  with  1 
[1  mat  construction,  90  laborers,  and  the  kitcbeu  p 
the  outfit,  which  left  on  November  29  in  tow  of  third 
Hider. 

aving  of  bank  were  done  in  the  usual  manner  and  ca 
I  tour. 

Liced  by  the  draft  of  men  for  Longwood.  was  allowed  t 
f,  so  that  on  the  day  of  completion  of  the  season's  \ 
ire  remained  but  40  laborers.  All  construction  plant 
last  day  of  the  year. 

BEPAIRS    TO    EXISTING    WORK. 

.—A  small   fault  near  the  foot  of  the  1895  revetim 
rading  and  repaving,  the  damage  being  above  the  lo' 
vere  used  130  cubic  yards  of  riprap  and  spalls, 
lose  of  the  working  season  another  fault  developed 
be  one  repaired.    The  proper  repair  of  this  work  would 
t,  but  as  the  mat  plant  was  then  at  Longwood,  Miss., 
pairs  was  done.    It  is  not  l)elieved  that  this  fault  will  I 
3  it  can  be  properly  repaired  during  the  coming  woridng 
■head. — A  smail  fault  near  the  extreme  end  of  this  ^ 
repaving.    The  fault  was  in  the  nature  of  displacemeDl 
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stone  by  either  running  drift  or  Ice.  One  hundred  and  thirty  cubic  yards  of 
riprap  and  spalls  were  expended. 

This  is  the  first  expenditure  for  maintenance  of  this  worlc  since  its  construc- 
tion in  18a'^94. 

Fletchers  Bend, — A  fault  of  some  magnitude  developed  in  the  1899  work, 
which  lies  in  a  very  strong  eddy  primarily  caused  by  the  heavy  submerged 
spur  lying  Just  above.  The  repair  of  this  involved  the  construction  of  a  con- 
uecting  mat  58  feet  wide  by  213  feet  long,  1,041  cubic  yards  of  grading,  and 
1,073  square  yards  of  paving. 

There  is  appended  a  summary  of  work  done  during  the  season  and  the  coat 
of  the  same. 

I  would  respectfully  recommend  the  following  work  in  Plum  Point  reach  for 
the  ensuing  working  season.  This  recommendation  is  based  upon  the  assump- 
tion that  the  declining  river  will  show  no  material  change  in  the  conditions  at 
Osceola  bar.  Should  it  be  found  that  changes  inimical  to  the  regimen  of  the 
the  river  have  taken  place  It  may  become  necessary  to  postpone  all  or  part  of 
the  work  here  recommended. 

Between  the  foot  of  mat  No.  4  and  the  head  of  No.  7  there  lies  2..S00  linear 
feet  of  unreconstructed  old-type  revetment.  When  last  seen  the  upper  bank 
protection  along  this  stretch  was  in  very  good  condition,  but  the  subaqueous 
work  showed  unmistakable  signs  of  disintegration  along  the  low-water  margin. 
If  the  subaqueous  work  is  replaced  this  season  with  the  standard  type,  very 
little,  if  any,  work  will  be  required  on  the  upper  protection,  thus  effecting  a 
material  saving  in  cost.    This  work  is  therefore  recommended  as  urgent. 

Below  the  foot  of  mat  No.  7  lies  the  "  interrupted  "  revetment  of  Major  Leach, 
which  was  placed  in  1888  and  1889  and  which  is  now  so  badly  broken  up  that 
it  would  offer  but  little  resistance  against  the  erosive  efforts  of  the  current, 
should  any  greater  strain  be  thrown  against  it.  This  should  be  reconstructed 
with  standard-type  work.  About  5,000  linear  feet  would  be  required  and  then 
Fletchers  Bend  ^'ould  be  safe  for  a  long  time  to  come. 

The  cost  of  the  2,300  feet  between  mats  Nos.  4  and  7  is  estimated  at  $18  per 
linear  foot,  or  a  total  of  $45,000.  The  cost  of  the  lower  5,000  feet  is  estimated 
at  $25  per  linear  foot,  or  $125,000  for  the  5,000  feet 

If  there  were  any  possibility  of  obtaining  funds  therefor,  I  should  strongly 
repeat  my  recommendation  for  the  closure  of  Gold  Dust  Chute  with  a  system 
of  abattis  dikes  thrown  from  the  head  of  Island  30  to  the  main  shore  and 
toward  Elmot  bar.  There  Is  a  very  apparent  increase  in  the  discharges  through 
Elmot  and  Island  30  chutes,  and  with  the  aging  of  the  obstructions  at  the  head 
of  the  main  chute  this  danger  of  a  reopening  is  increased. 

Field  cost  of  new  xcork,  Fletchers  Bend. 

Labor,  superintendence,  and  subsistence $33,719.81 

Stone,  12,794.29  cubic  yards,  at  $1.86 23,  797.  38 

Brush,  12,147.50  cords,  at  $1.12 13, 605.  20 

Poles,  42  cords,  at  $2 84.00 

Poles,  hard-wood,  223,  at  $0.333 74.33 

Wire  strand,  Hnch.  12,843  pounds,  at  $0.0325 417. 40 

Wire  strand,  |-inch,  6,507  pounds,  at  $0.0239 155.  52 

Wire  strand,  tk-inch,  20,318  pounds,  at  $0.0283 575. 00 

Wnre  strand,  i-inch,  54,253  pounds,  at  $0.a344 1, 866.  36 

Silicon  bronze  wire,  1,510  pounds,  at  $0.18 271.  80 

Galvanized  wire,  14,566  pounds,  at  $0.022 320. 45 

Clips,  Hnch,  1,169,  at  $0.0849 99.  25 

Clips,  f-inclL  844,  at  $0.0799 67.  44 

nips,  Yk-in<ft,  4,936,  at  $0.0780 385.00 

Staples,  1,265  pounds,  at  $0.0235 29.  73 

Lumber,  9.400  feet  B.  M.,  at  $13.24  per  thousand 124.  53 

Coal,  5,933.5  bushels,  at  $0.10 593.33 

Cordage 1, 743.  80 

Towing 7, 466.  50 

Miscellaneous  materials _ 379. 90 

Oils  and  engineer  supplies 200.  75 

Quarter-boat  equipage,  tools,  and  appliances 809. 01 

Transportation 831.  70 

Total 86, 870. 27 
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Summary  of  new  ioork  at  Fletchers  Bend, 

Channel  mat  No.  4,  1.082  by  250  feet,  2,705  squares,  at  $7.92 $21,436.dS 

Channel  mat  No.  5,  <)83  by  250  feet,  1,707.5  squares,  at  $7.05 12, 039.  m 

Channel  mat  No,  6,  563  by  250  feet  1,407.5  squares,  at  $7.a3 11, 019. 8S 

Channel  mat  No.  7,  6G2  by  250  feet,  1,(>55  squares,  at  $7.92 18, 116.  55 

57, 613.  31 

Connecting  mats,  768.4  squares,  at  $10.04 7,  718. 11 

Hydraulic  grading,  2.609  linear  feet=55,765  cubic  yards,  at  $0,038—  2. 131.  6g 

Paving  bank,  2,00f)  linear  feet= 17,109.75  square  yards,  at  $1.06 18, 177.  75 

Filling  water  hole,  4,400  cubic  yards,  at  $0.279 1, 229. 42 

Total 86, 870.  27 

Repairs  to  existing  tcorks. 

Daniels  Point $575. 55 

BMetchers  Bend 1,593.41 

Bullerton  Tow-head 484. 45 

Total  expenditures  for  the  season 89, 523.  68 

Stone  unloaded  at  Fletchers  Bend  and  afterwards  reloaded  onto  barges, 
10,155  cubic  yards. 

Field  cost  of  repair  work. 

Labor,  including  superintendence  and  subsistence $1, 153.91 

Stone,  500  cubic  yards,  at  $1.86 930. 00 

Brush,  100  cords,  at  $1.12 112.00 

Poles,  30  cords,  cut  by  hired  labor  and  included  in  labor  cost 

Wire  strand,  A-inch,  316  jwunds,  at  $0.0283 _' a  94 

Wire  strand,  i-ineh,  881  pounds,  at  $0.0344 30.31 

Galvanized  wire,  229  pounds,  at  $0.022 5.04 

Clips,  Mnch,  24,  at  $0.0799 1. 91 

Clips,  A-Inch,  138,  at  $0.078 10.  77 

Staples.  35  pounds,  at  $0.0235 - .82 

Lumber .84 

Cordage 8.04 

Towing 388.52 

Miscellaneous  materials 2.  31 

Total 2, 653. 41 

Respectfully  submitted. 

Aug.  J.  NoLTY.  Assistant  Engineer. 
Capt.  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 


Appendix  2  B. 

REPOBT    OF    MB.    W.    M.    BEES,    ASSISTANT    ENOINEEB,    ON    CONSTBUCTION    WOBK    IN 
SECOND  DISTBICT  DUBINO  SEASON  OF  1904-5, 

Memphis.  Tenn.,  Akiy  i,  1905. 
Captain  :  I  have  the  honor  to  submit  a  report  upon  the  channel  works  under 
my  charge  at  Hopefleld  Bend,  Ark.,  and  Wolf  River,  Tenn.,  during  the  year 
ending  March  31,  1905. 

HOPEFIELD  BEND. 

For  a  general  description  of  this  work  see  Report  of  the  Chief  of  Engineers 
for  1904,  Supplement,  page  166  et  seq. 

Briefly,  at  the  close  of  the  working  season  of  1903-4,  there  was  in  place 
2,718  linear  feet  of  revetment  constructed  that  season  near  the  upper  end  of  the 
bend  to  replace  the  old  1883  and  1884  revetments  which  had  been  destroyed  by 
caving,  but  of  this  about  250  feet  at  the  upper  end  and  170  feet  at  the  lower 
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end  was  of  narrow  umttressen,  built  principally  to  preveut  the  main  revetment 
from  being  flanked  by  caving.  Hence,  there  waH  practically  in  place  here  but 
2,300  linear  feet  of  full-width  revetment 

Below  this  there  was  a  caving  bank  for  about  1,000  feet  down  to  the  re- 
maining portion  of  the  1885  revetment,  and  this,  then  about  600  feet  long,  was 
rapidly  disintegrating.  Then  came  840  linear  feet  of  revetment  of  the  old 
woven  type,  built  in  1881,  with  mattresses  220  feet  wide,  and  still  intact. 
Next  below  this  was  840  linear  feet  of  similar  work,  built  during  the  same 
season,  but  which  had  failed  and  was  reconstructed  last  season  with  narrow 
fascine  channel  mats  IIB  feet  wide.  From  this  down  to  the  head  of  the  fas- 
cine mat  work  of  1899,  a  length  of  2,300  feet,  the  revetment  was  of  the  old- 
type  mat,  built  in  the  years  1887,  1801,  and  1892,  with  a  good  pavement  along 
them  to  the  top  of  the  bank.  This  latter  section  was  subject  to  swift  currents 
during  high-water  stages,  a^d  had  broken  in  several  places  and  been  repaired 
in  1903.  Below  this  there  was  6,600  linear  feet  of  fascine-mattress  revetment, 
bnilt  in  1893  and  1899  and  extending  some  distance  below  Hopefield  Point. 
This  has  afforded  good  protection,  the  failures  along  it  being  of  only  minor 
character  and  cheaply  repaired. 

The  high  flood  of  1904,  reaching  39  feet  on  the  Memphis  gauge,  did  no  dam- 
age to  the  new  revetment  of  1903,  the  protective  works  at  the  ends  holding 
eflPectively,  and  while  there  was  some  extension  of  the  caving  along  the  unpro- 
tected bank  at  the  upper  end,  this  was  much  less  than  anticipated,  being  only 
about  200  feet  in  length,  and  the  caving  back  into  the  bank  being  relatively 
small.  In  the  gap  below  tlie  new  revetment  the  caving  was  quite  active,  and 
encroached  considerably  into  the  bank. 

The  remaining  1885  revetment  failed  completely,  and  three  large  pockets 
caved  out  of  the  upper  section  of  the  1891  revetment,  practically  destroying  it, 
bat  no  damage  was  done  to  the  section  below  this  which  had  been  reenforced 
in  1903.  The  upper  portion  of  the  2,300-foot  section  of  old-type  work  l)elow  this 
was  uninjured,  but  along  the  lower  portion,  over  a  length  of  about  1,000  feet, 
there  were  numerous  settlings  near  the  low-water  line,  some  involving  the 
paving  to  above  mid  stage. 

Some  minor  damage  occurred  to  the  fascine  revetment  below  station  40  E., 
principally  to  the  paving,  which  settled  In  some  places  where  the  slope  was 
quite  steep,  and  at  other  places  was  displaced  by  ice  or  drift.  Just  at  Hopefleld 
Point  there  was  a  small  settling,  necessitating  the  building  of  a  small  connecting 
mat  for  repairs,  and  later  in  the  season  (February,  1905)  there  was  a  small 
break  at  station  60  E.,  attributed  to  the  ice  displacing  the  paving  and  permitting 
scour  of  a  very  sandy  bank.    This  also  required  a  mattress  for  its  repair. 

For  repairing  and  strengthening  the  Hopefield  Bend  revetment  the  Commis- 
sion allotted  the  sum  of  $120,000,  which  was  expended  in  executing  the  following 
project: 

(1)  To  revet  the  gap  below  the  upper  work  of  1903-^  and  extend  the  same 
down  along  the  broken  upper  section  of  the  1891  revetment  to  Join  onto  the 
reenforced  work  of  last  season. 

(2)  To  make  necessary  repairs  along  the  fascine  mattress  revetment  below 
station  40  £!. 

(3)  To  reenforce,  as  far  as  funds  would  permit,  the  remaining  old- type  revet- 
ments, such  reenforcement  to  be  with  foscine  mats  of  full  width  to  reach  deep 
water,  or  about  250  feet  wide,  and  to  restore  the  broken  or  settled  pavements. 

The  work  done  under  this  project  consisted  In  revetting  the  gap  and  the 
broken  bank  below,  a  length  of  2,440  feet,  with  channel  mats  254  feet  wide; 
extending  the  reenforcing  work  of  1903  downstream  to  station  19  -|-  15  E.  with 
n  narrow  channel  mat  127  feet  wide  and  245  feet  long,  and  reenforcing  the  old 
work  between  stations  28  +  50  E.  and  39  -f  82  B.  with  a  mat  254  feet  wide  and 
1,132  feet  long.  The  bank  was  paved  along  all  of  these  mattresses  or  the  paving 
reconstructed.  In  addition,  602  linear  feet  of  old  revetment  was  repaired, 
principally  the  paving,  and  four  old  barges  sunk  in  pockets  to  break  up  strong 
eddies. 

CONSTRtrCTION. 
CHANNEL  MATS. 

The  first  tow  of  plant  was  delivered  August  31,  and  work  begun  the  following 
day  in  clearing  the  bank  of  timber.  Some  of  this  had  been  cut  In  June  but  not 
removed,  and  additional  caving  necessitated  further  clearing.  Numerous  trees 
and  stumps  had  also  caved  Into  the  river,  making  obstructions  which  had  to  be 
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removed  before  mattresses  could  be  placed.  Tbe  towing  steamer  clearec 
from  the  lower  part  of  the  gap,  but  those  along  the  upper  part,  being  quit* 
were  removed  by  the  regular  snag  boat,  which  also  removed  the  shaft 
and  part  of  the  hull  of  a  steamer  wrecked  along  the  head  of  the  1891 
Uiwn  the  arrival  of  wire  strand,  which  had  been  delayed,  mattress  const] 
was  begun  September  8.  This  mattress  (No.  6)  was  built  along  the  low< 
of  the  gap  between  stations  0  and  7  W.  It  was  much  curved  to  fit  th 
irregular  shape  of  the  bank,  was  730  feet  long  inside  and  775  feet  long  o 
length  of  752  feet  and  254  feet  wide,  and  was  finished  and  sunk  Septen 
when  the  river  was  at  the  6-foot  stage  and  the  current  velocity  6.4  f€ 
second. 

Channel  mat  No.  7  was  begun  October  3  and  sunk  October  22.  It  Is  a 
long  by  254  feet  wide  and  protects  the  bank  between  stations  7  W.  and 
This  mat  was  also  considerably  curved  to  fit  irregularities  of  bank.  Tl 
rent  here  was  quite  swift,  so  it  was  designed  to  withstand  a  7  foot  per 
current,  but  at  the  date  of  sinking  the  river  fell  to  the  3.1-foot  stage,  a 
current  velocity  decreased  to  5.7  feet. 

Channel  mat  No.  8  was  begun  October  27  and  sunk  November  17.  It 
feet  long  and  254  feet  wide,  curved  to  fit  the  bank,  with  an  offset  at  tb 
45  feet  by  32  feet,  around  a  point,  and  revets  the  bank  along  the  1891  wor 
stations  0+10  W.  to  8+40  E.,  lapping  onto  mat  No.  C  of  this  season  and  n 
5  of  1903-4.  The  stage  at  date  of  sinking  was  4.4  feet  and  current  5 
l^r  second. 

Channel  mat  No.  9  was  begun  November  25  and  sunk  December  15. 
1.132  feet  long  by  254  feet  wide,  located  between  stations  28+50  E.  and 
E.,  along  old  revetment  of  1802,  and  laps  onto  the  fascine  mat  of  1899. 
sunk  at  a  2.2-foot  stage,  with  current  velocity  of  3  feet  per  second. 

Channel  mat  No.  10  was  begun  January  2,  1905,  and  sunk  January  7. 
a  narrow  mat  127  feet  wide  by  245  feet  long,  located  between  stations  16- 
and  19+15  E.  and  lapping  the  lower  end  of  mat  No.  5  of  1903.     It  wa 
at  the  7.4- foot  stage  in  slack  current. 

CONNECTING    MATS. 

Although  the  channel  mats  were  fitted  as  closely  to  the  shore  as  prae 
many  connecting  mats  were  required  to  unite  them  with  the  irregular  sho 
In  all,  sixteen  of  these  were  built,  aggregating  1,342.46  squares.  Of  the* 
measuring  781.12  squares,  were  i)laced  in  the  gap;  three,  measurinf 
squares,  along  mat  No.  8 ;  five,  measuring  300.04  squares,  along  mat  No. 
of  68.3  squares,  at  stations  60  and  61 ;  and  one,  of  41.4  squares,  at  He 
Point.    The  channel  and  connecting  mats  were  of  the  usual  fascine  consti 

Shore  mats  and  drains. — At  two  localities,  one  between  stations  7  ant 
and  the  other  l)etween  stations  13  and  13+40  W.,  the  bank  had  sIou^Ik 
to  seep  water,  leaving  loose  and  somewhat  unstable  earth  for  a  paving  t 
tion.  As  it  was  not  considered  safe  to  pave  directly  on  this.  It  was  first  c 
with  a  grillage  of  brush  three  layers  thick,  which  was  then  covered  li^ti 
stone.  Between  stations  13  and  13+40  W.,  90  linear  feet  of  drain'  dltc 
4  feet  by  6  feet  sections,  were  dug  and  filled  with  brush. 

Four  shore  mats  were  built,  covering  an  area  of  98.15  squares,  and  the 
filling  of  drains  equaled  21.6  squares. 

Grading, — ^This  was  done  by  the  hydraulic  method,  the  grade  of  slope 
about  one  on  three,  but  flatter  at  ix)ints.  and  steeper  In  bights  of  shore  p 
The  slope  was  not  graded  to  the  top.  a  shoulder  of  6  to  8  feet  vertical 
being  left  there.  The  work  was  much  Interrupted  on  account  of  interfere 
mat  plant  and  lines.  In  all,  1,120  linear  feet  of  bank  was  graded,  rei 
33,000  cubic  yards,  all  of  this  being  in  the  gap  between  stations  1  and 
Considerable  hand  grading  was  done,  the  total  being  26,342  square  yards  o 
dressed  and  graded. 

Paving, — This  was  of  the  usual  construction,  from  6  to  7  inches  of  ( 
pitched  riprap  on  a  bed  of  3  to  4  inches  of  quarry  spalls,  but,  owing  to  the 
supply  of  the  latter,  these  were  omitted  In  some  places  where  the  bank  ^ 
hard  or  buckshot  clay.  Where  the  bank  was  of  sand  or  of  a  sandy  ; 
spalls  were  always  used. 
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In  the  gap,  and  in  large  pockets-  along  mat  No.  8.  the  paving  was  in  general 
extended  to  the  25-foot  stage,  though  in  some  places  not  quite  so  high,  but  it 
was  always  lapped  onto  the  hard  top  stratum  of  buckshot  clay. 

The  following  are  quantities  laid : 

Square  yards. 

Along  mats  Noe.  6  and  7,  stations  0  to  14+60  W 13,a45 

Along  mat  No.  8,  stations  0  to  8+50  E 3, 713 

Along  mat  No.  9,  stations  28  to  40  E 2,  794 

Between  stations  40  and  43  E 1, 238 

Between  stations  49  and  50  E 690 

Between  stations  65  and  66  B 4<r2 

Between  stations  98+40  and  99+60 . 423 

Total  new  paving  laid 22,065 

Bank  repaved,  1.  e.,  stone  removed,  bank  graded,  and  stone  relaid : 

Square  yards. 

Along  mat  No.  9,  stations  28  to  40  E 2, 753 

Along  mat  No.  10,  stations  16+70  to  19+15 390 

Above  mat  No.  9,  stations  27  to  28 122 

Total  paving  relaid 3,265 

Barges  sunk. — Four  old  and  condemned  barges  were  sunk  in  pockets  with  the 
object  of  reducing  eddy  currents,  to  which  the  slipping  tendency  of  the  bank 
was  attributed.  They  were  located  at  stations  4+79  E.,  40+39  E.,  41+42  B., 
and  50+47  E. 

Material  and  labor. — Brush  and  poles  were  sui^plied  by  contract  f.  o.  b.  Gov- 
ernment barges  for  $1.08  per  cord  for  the  former  and  |2  per  cord  for  the 
latter.  The  supply  was  short  of  retiuirenients  during  part  of  October  and  up 
to  November  9,  when  contractors  moved  to  a  large  and  accessible  brush  bar 
42  miles  l)e]ow  the  work,  and  thereafter  the  supply  was  plentiful.  During 
October  158  cords  of  brush  were  cut  by  hired  labor  at  a  coat  of  $1.32  i^r  cord. 

Stone  was  supplied  by  (contractor  on  his  own  barges  delivered  at  the  works 
at  $1.69  per  cubic  yard  for  both  riprap  and  spalls.  The  source  of  supply 
was  from  both  the  Mississippi  and  Ohio  rivers  above  Cairo.  The  deliveries 
were  not  up  to  the  requirements,  as,  owing  to  many  quarries  on  the  Mississippi 
River  having  been  ruined  by  the  new  railroad  built  in  front  of  them,  the 
supply  from  that  source  was  curtailed,  and  the  Ohio  River  was  too  low  for 
navigation  for  a  great  part  of  the  season.  To  supply  the  shortage  the  con- 
tractor purchased  some  stone  by  railroad,  delivered  on  his  own  barges  at  Mem- 
phis, and  the  Government  bought  some  stone,  f.  o.  b.  cars  on  siding  at  Hope- 
field  Bend,  at  $1.55  per  gross  ton,  and  loaded  same  on  barges,  charging  the 
excess  in  cost  to  the  contractor.* 

During  the  early  part  of  the  season  negro  laborers  only  could  be  had.  These 
were  paid  $1.50  per  day,  without  board.  In  Octol)er  a  few  white  men  were 
hired  at  $1  per  day  and  board.  These  were  not  efficient,  each  staying  but  a 
few  days.  In  an  attempt  to  secure  a  l>etter  class  of  men  the  wages  of  whites 
were  increased  to  $1.20  per  day  and  board,  and  to  keep  up  a  better  attendance 
of  negro  laborers  their  ferry  transportation  from  Memphis  to  the  works,  cost- 
ing 15  cents  per  man  per  day,  was  paid  by  the  Government. 

In  general, — The  low  stage  of  the  river,  which  prevailed  during  the  entire 
working  season,  permitted  the  sinking  of  mattresses  in  the  gap  and  Just  below 
with  safety,  whereas  at  higher  stages  this  would  have  been  difficult  and  risky 
on  account  of  the  swift  current. 

The  work  was  delayed  by  shortage  of  brush  and  by  slow  deliveries  of  stone. 
Rain  late  in  December  and  in  January  retarded  progress,  and  on  January  15 
running  ice  compelled  the  removal  of  all  plant  to  Wolf  River.  This  was  moved 
back  to  the  '*  Bend  "  on  the  20th  and  work  resumed ;  but  on  the  25th  a  second 
run  of  ice  caused  another  removal  of  the  plant  to  Wolf  River,  where  it  was 
kept  until  the  ice  ran  out  on  February  20,  when  work  was  resumed  with  a  small 
force  and  finished  on  February  28,  1905,  this  closing  the  season. 

To  complete  the  work  at  this  locality  will  require  the  reenforcement  of  about 
1,000  linear  feet  of  old-type,  woven-mat  revetment,  the  extension  of  the  paving 
along  5,000  linear  feet  of  recent  work,  now  at  about  the  25-foot  levef,  to  the 
top  of  the  bank,  and  the  probable  extension  of  the  present  work  about  1,000  feet 
opstream. 
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The  amount  of  work  done  and  cost  is  shown  below. 

Extent  of  work  and  cost  m  detail, 

NEW    WOBK. 

Five  channel  mats,  containing  9,786.73  squares : 

Brush,  14,789.33  cords $15,972.48 

Brush  (cut  by  labor),  158.30  cords.. 209.39 

Poles,  595.03  cords 1.190.00 

Poles  (hard  wood),  473 201.98 

Stone  riprap,  5,555.58  cubic  yards 9,  ;^88.93 

Stone  riprap  (from  stock),  625.40  cubic  yards 409.58 

Stone  spalls,  190.06  cubic  yards 321.20 

Hnch  wire  strand.  58,780  pounds 2,012.03 

1^-inch  wire  strand.  34,159  pounds 1, 001. 18 

1-inch  wire  strand,  5,430  pounds 128.70 

i-inch  wire  strand,  32,560  pounds 1,059.89 

No.  12  wire,  24,700  pounds 553. 13 

Silicon  bronze  wire,  3,899  pounds 699. 24 

Wire  staples,  1,610  poinds 39.  78 

A-inch  clips,  6,074 406. 15 

i-lnch  clips,  1,337 105.10 

i-inch  clips,  3,520 291.34 

Rope  793.  69 

Lumber 65.72 

Ferriage  of  laborers  from  Memphis  to  works 655. 91 

Labor,  including  subsistence 2:3,  ($54.53 

Total  cost  at  $6,045  per  square $59,160.0 

Sixteen  connecting  mats,  containing  1,342.46  squares : 

Brush,  1.906.77  cords $2,059.33 

Poles.  122.89  cords 245.  78 

Stone  riprap,  1,012.81  cubic  yards 1,711.65 

Hnch  wire  strand,  9,059  pounds 310.42 

-ft -inch  wire  strand,    4,750  pounds 135.51 

|-Inch  wire  strand,  140  pounds 3.32 

^-inch  wire  strand,  1,835  pounds 59.64 

No.  12  wire,  4,244  pounds 93.40 

Wire  staples,  340  pounds 8. 34 

A-inch  clips,  1,546 120.61 

8-inch  clips,   13 1.04 

i-inch  clips,   73 6.22 

Rope 147.00 

Ferriage  of  laborers  from  Memphis  to  works 127. 51 

Labor,  including  subsistence 4,419.02 

Total  cost,  at  $7,038  per  square 9.448.7S 

Four  shore  mats  and  90  linear  feet  of  brush  drains, 
119.75  squares : 

Brush,  164.60  cords $177.  77 

Poles,  45  cords 90.00 

Stone  riprap,  250  cubic  yards 422.50 

No.  12  wire,  616  pounds 13. 55 

Labor,  including  subsistence 313.08 

Total  cost  at  $8.50  per  square 1,016.9( 

Total  cost  of  mattress  work (59, 625.  7( 

Clearing  bank,  6.8  acres : 

Labor,  including  subsistence,  at  $114.02  per  acre 775. 3( 
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Hydraulic    grading,    1,1^    linear    feet,    33,000    square 
yards: 

Labor,  including  subsistence $815.95 

Coal J 347.59 

Oil  and  engineers*  supplies 126.83 

Total  cost  at  $1.1521  per  linear  foot,  or  $0.0391 

per  square  yard $1,290.37 

Hand  grading,  26,342  square  yards : 

Labor,  including  subsistence,  at  $0.08204  per  square 

yard 2, 161. 12 

Paving  banls,  22,665  square  yards : 

Stone  riprap,  5,319.13  cubic  yards $8,989.33 

Stone  spalls,  1,061.01  cubic  yards 1, 793. 12 

Stone  spalls  (stock) ,  324  cubic  yards 474. 04  • 

Stone  riprap,  100  cubic  yards 146.00 

Lumber 77. 00 

Ferriage  of  laborers  from  Memphis  to  works 180. 24 

Labor,  including  subsistence 4, 437. 82 

Total  cost,  at  $0.7102  per  square  yard 16, 097. 55 

Total  cost  of  paving,  clearing,  and  grading 20, 324. 40 

Cost  per  square  yard,  $0.8967. 
Repairing  old  work,  3,2^  square  yards,  including  re- 
moving and  relaying  paving,  and  dressing  bank : 
Labor,  including  subsistence,  at  $0,318  per  square 

yard 1, 03a  18 

Sinking  four  barges  in  holes : 

Stone  riprap,  160  cubic  yards $270. 40 

No.  12  wire,  300  pounds 6.60 

i-lnch  strand,  430  pounds 13.98 

i-inch  clips,  4 ■ .  34 

Labor,  including  subsistence 429.22 

Total  cost,  at  $180.13  per  barge T20. 54 

Total  construction  cost 91,708.82 

Oeneral  expenses. 

Superintendence : 

Labor,  including  subsistence $4,138.31 

Care  of  plant : 

Labor,  including  subsistence $3,662.63 

Coal 324. 00 

Oil  and  miscellaneous  material 91.25 

4,  077. 88 

Repairs  to  plant : 

Labor,  Including  subsistence 590.39 

Towing : 

Labor,  Including  subsistence $5,063.41 

Coal 3,  649.  67 

Oil  and  engineers*  supplies 142. 10 

Hire  of  steamers 885.00 

Miscellaneous   material 173.05 

9, 913. 23 

Total  of  general  expenses 18, 719. 81 

Total  field  cost 110,428.63 

Sup.  Eng.  1905 12 
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The  general  expense  account  is  20.4  per  cent  of  the  construction  cost.  Th 
is  much  higher  than  usual,  due  to  long-distance  towage,  etc.,  and  liie  cost  < 
caring  for  plant  during  the  two  ice  runs. 

Additional  expenditures  were : 

Plant  repairs  at  fleet 1553.4 

Surreys 944.^ 

Main  office  expenses l,29S.i 

Property,  appliances,  outfit,  etc 3,566.1 

Total . 6, 363. 1 

Making  the  total  expenditures 116,792.] 

Prorating  the  general  expense  account  into  construction  items,  the  field  cos 
per  unit  of  work  are  as  follows : 

•  Per  sqaai 

Cost  of  channel  mats $7.2^ 

Cost  of  connecting  mats a  41 

Cost  of  paving  (including  clearing  and  grading) 1.01 

The  total  length  of  channel  mats  built  was  3,984  feet,  but  these  protected  oi^ 
3,817  linear  feet  of  bank,  the  difference,  167  feet,  being  due  to  laps  and  increaw 
lengths  of  mats  over  bank  measurements  on  account  of  curving  them  into  pod 
ets  and  around  points. 

The  cost  of  the  complete  revetment  in  the  gap,  from  stations  0  to  16  W., 
length  of  1,600  feet,  was  $33,234  per  linear  foot 

The  following  table  shows  the  quantity  of  material  used  per  unit  of  work : 


9,786.78 
sguarea 
cnannel 
mats  (per 
square). 

1,842.46 
squares  con- 
necting mats 
(per  square). 

22.fl86squa 

yards  pa^ 

ing(per 

square 

yaid). 

Bni»h   ,. 

oorda.. 

do.... 

cubic  yards.. 

pounds.. 

do.... 

i.(ni8 

.077 

,661 

8.608 

.806 

6.006 

8.488 

.666 

&88 
1.12 

1.48 
.081 
.754 

8.161 

pSw 

Wl^No'liT-".""."."."".".".'".' 

.80 

Wire  strand: 

^Inch 

6.76 
8.54 
.106 
1.887 
1.28 

iSnoh 

f-inch      

OlIlMI,  MKforieid                 . .     . 

number.. 

WOLF  BIVEB. 

The  dredge  Wolft  two  dump  scows,  and  tender  steamer  Itasca  were  moved  t 
Wolf  River  on  August  18.  Dredging  was  begun  on  the  following  day  8t  tb 
mouth  and  continued  up  to  the  railroad  incline  until  September  26,  18,720  cubi 
yards  of  material  being  removed  and  a  good  navigable  channel  opened.  Wbe 
work  was  begun  the  stage  was  6.5  feet ;  it  then  rose  to  7.9  feet  on  August  31 
fell  to  3.8  feet  September  21,  and  rose  to  6.8  feet  on  September  26.  The  dredg 
was  then  moved  to  the  shoal  below  Bayou  Gayoso  and  worked  there  unt 
October  5,  the  stage  being  between  6  and  7  feet.  Then  three  days*  work  wa 
done  at  Cochran's  incline,  and  from  October  10  to  31  the  shoal  below  the  Andei 
son-Tully  mill  was  dredged.  Here  the  dredging  was  hard,  much  of  the  materii 
being  coarse  sand  mixed  with  gravel,  shattered  rock,  and  bowlders,  the  resu 
of  the  blasting  operations  here  in  1902. 

The  river  at  this  time  had  fallen  to  the  3-foot  stage,  developing  some  sbd 
places  below  the  railroad  incline,  whither  the  dredge  was  moved  and  openite 
until  November  9,  when  the  river  had  risen  to  the  5-foot  stage.  From  Noven 
ber  10  to  18  a  second  cut  was  made  through  the  Bayou  Oayoso  shoal,  aftt 
which  work  was  resumed  on  the  Anderson-Tully  shoal,  and  continued  thei 
until  December  7,  the  water  falling  to  the  2.5-foot  stage. 

One  day  was  spent  in  dredging  and  removing  snags  Just  above  the  railroa 
bridge  to  open  the  channel  to  Bennett's  mill.  This  was  the  only  work  dot 
above  the  bridge,  as  the  other  mills  there  were  idle  for  other  than  shoal  chann< 
causes.  From  December  8  to  10  a  small  shoal  was  removed  below  the  railrofl 
incline.    This  improved  the  channel  so  that  the  transfer  boat  carried  full  lose 
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for  tbe  balance  of  the  season,  although  the  riyer  fell  to  the  0.6-foot  stage  De- 
cember 26. 

From  December  11  to  22  work  was  continued  and  finished  on  the  Anderson- 
Tolly  shoal ;  the  broken  stone  and  bowlders  were  dredged  from  the  channel  and 
the  rode  cut  widened  by  blasting,  at>out  six  days  being  consumed  in  the  latter 
work,  using  150  pounds  df  dynamite  in  charges  varying  from  3^  to  19^  pounds ; 
about  340  cubic  yards  of  this  rock  was  removed  with  the  dredge. 

On  December  23  the  dredge  was  worked  at  Bayou  Gayoso.  A  heavy  rain 
that  night  made  the  current  too  strong  for  work  the  next  day;  this,  quickly 
followed  by  more  rain,  caused  a  strong  run-out  in  Wolf  River,  and,  as  the  Mis- 
sissippi began  to  rise,  work  was  suspended  for  the  season  and  the  plant  cleaned 
ap  and  crew  discharged  December  31. 

Navigation  was  maintained  during  the  entire  season  up  to  the  railroad  bridge, 
although  the  water  fell  below  the  1-foot  stage.  The  dredging  this  season  has 
put  the  river  in  much  better  condition  than  ever  before  at  such  a  low  stage,  and 
the  work  done  on  the  rock  ledge  will  make  a  permanent  improvement  there. 

The  following  work  was  done  at  localities  named : 

Between  the  mouth  and  the  railroad  incline :  24,560  cubic  yards  material,  10 
saw  logs,  1  snag,  1  set  car  trucks. 

Shoal  below  Bayou  Gayoso :  9,000  cubic  yards  material,  13  saw  logs,  3  snags, 
1  stump,  1  section  railroad  iron. 

Shoal  at  Cochran's  mill  incline :  1,440  cubic  yards  material,  2  saw  logs.   * 

Shoal  below  Anderson-Tully  mill:  12,200  cubic  yards  material  (of  which  340 
cubic  yards  was  rock),  120  saw  logs,  8  snags,  2  stumps. 

.  Between  the  railroad  bridge  and  Bennett's  upper  mill :  240  cubic  yards  mate- 
rial, 3  saw  logs,  1  snag. 

Total  work  done:  47,440  cubic  yards  of  material  dredged,  166  obstructions 
removed. 

All  material  and  many  obstructions  were  dumped  into  the  Mississippi  River, 
and  some  of  the  saw  logs  turned  over  to  mill  owners. 

The  field  cost  was  as  follows : 

For  operating  dredge : 

Labor $2, 212. 68 

Fuel 811. 10 

Machinery  repairs  and  material 179.82 

Oil  and  engineer's  supplies 76.09 

Explosives 27.91 

Ice 17.00 

$3, 324. 60 

For  operating  tender  boat : 

Labor 1, 485.  67 

Fuel 503. 60 

Repairs,  material,  and  supplies 37.87 

Oil  and  engineer's  supplies 27.60 

Ice 14.60 

Hire  of  steamer 495.00 

2,564.34 

Superintendence 250. 00 

Total  field  cost 6, 138. 94 

Distributed  as  follows: 

Dredging  47,440  cubic  yards,  at  $0.1115 $5,289.43 

Removing  166  snags,  at  $2.945 488.87 

Blasting  340  cubic  yards  rock,  at  $1.060 360. 64 

6, 138.  94 
The  total  expenditures  for  the  year  ending  March  31,  1905,  were : 

Field  cost  as  above $6,138.94 

Main  office  expenses 408.07 

Care  of  plant  during  lay-up  period 350.00 

Repairs  to  floating  plant  (including  $321.53  for  new  dipper  and  fix- 
tures)      1, 748. 34 

Property  purchased ._  31. 53 

Total 4  676. 88 
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On  the  basis  of  total  expenditures  tiie  unit  cost  is : 

Dredging,  per  cubic  yard 

Snagging,  per  snag 

Blasting,  per  cubic  yard ^ 

Commercial  atatistica  of  Wolf  River  for  the  year  1903. 

Number  of  lumber  manufacturing  i)lant8,  8.   , 

Capital    invested $1,  9 

Value  of  finished  product $2,4- 

Paid  in  wages z $& 

Timber  sawed Feet  B.  M—  80,* 

Value  in  logs $7( 

Lumber  purchased  on  barges Feet  B.  M__  15,21 

Value  at  mill $2j 

Towing  plant  employed:  Steamers,  8;  derrick  boats,  2;  barges,    12; 
value,  $130,000. 

Freight  cars  transferred  by  Choctaw,  Oklahoma  and  Gulf  Railroad  Coi 
steamer  Oen,  Pierson,  32,400. 
Respectfully  submitted. 

W.  M.  Rebb, 
Assistant  Engin 
Capt  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 


Appendix  2  C. 

BEPOBT  OT  MB.  A.  J.  NOLTT,  UNITED  STATES  ASSISTANT  ENGINEER,  ON  PLANT  I 
AT  MEMPHIS,  TENN.,  DUBING  SEASON  OF  1904-5.     . 

Memphis,  Tenn.,  May  1,  li 
Captain  :   I  have  the  honor  to  submit  my  annual  report  of  the  care  oi 
repairs  to  plant  party  at  Memphis,  Tenn.,  for  the  season  of  1904-5. 

Steamer  Chisca, — Very  little  work  was  done  on  this  vessel  in  1904. 
work  done  then  consisted  in  making  new  plungers  for  the  "  doctor,"  sere 
doors,  windows,  and  transoms,  and  a  general  overhauling  of  the  machi 
Since  the  boat  was  laid  up  after  the  close  of  construction  work  new  a 
were  erected,  breeching  repaired,  engines  overhauled,  wheel  repaired, 
painted  inside  and  out,  joiner  work  in  front  of  pilot  house  taken  down  and 
in  order  to  close  up  shrinkage  openings,  and  two  new  sheets  put  into  bo 
The  entire  roof  was  newly  covered  with  12-ounce  army  duck.  This  vessel 
good  condition. 

Steamer  Titan. — A  hot-water  boiler  was  attached  to  the  cooking  range 
connection  made  with  the  bathroom  and  waslistands;  all  doors,  windows, 
tranfoms  were  screened;  a  large  ice  chest  was  built  on  the  main  deck  a 
refrigerator  set  up  on  the  lK)iler  deck  aft  of  the  cabin;  main  engines 
lined  up,  and  new  cams  were  attached  to  wheel  shaft  and  new  cam  and  bn 
made  and  put  up  on  i)ort  cylinder  timber  to  replace  a  broken  one;  caf 
engine  was  repaired,  furnace  rebuilt,  and  one  new  mud  drum  attached  to  t 
to  replace  one  so  badly  corroded  as  to  make  its  further  use  dangerous, 
wheel  has  been  partially  rebuilt  and  reduced  in  diameter  12  inches,  as  it  dl 
6  inches  too  deep.  Fantail  on  port  side  was  renewed,  the  old  one  having 
crushed  in  by  collision  with  one  of  the  dredges  working  in  Presidents  Is 
Crossing.  The  boat  is  now  being  painted  on  the  outside.  A  steam  st« 
machine  is  being  built  in  the  fleet  shop  at  such  times  when  the  machinist 
no  more  urgent  work  to  do.  Present  condition  of  boat  good.  This  vessel 
last  fall  backed  upon  the  wreck  of  the  James  Lee  and  had  a  hole  stove  in 
bottom  Just  forward  of  the  rake.  This  has  been  well  battened  from  the  la 
making  it  r»erfectly  secure.  It  can  not  be  better  repaired  until  the  boa 
placed  on  the  ways  for  other  repairs. 
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The  dredge  was  again  docked  February  20,  1905,  to  have  hull  rebuilt     Thii 
'  work  is  about  completed,  and  as  soon  as  the  vessel  comes  off  dock  the  machinery 

and  rigging  will  be  put  into  thorough  shape.     Its  condition  then  will  be  good. 
I  Barges  {built  in  189S).—yo8.  9303,  9305,  9317,  9319,  9320,  9323,  and  9327  wen 

rebuilt  from  the  bottom  up  during  the  season,  making  practiailly  new  barge 
■  of  them.     No,  9317  was  changed  Into  an  open-hull  coal  barge.     In  addition  to  th< 

above,  9318,  relmilt  all  but  the  dec^k  during  1903,  had  the  deck  placed.  Thean 
barges  are  all  in  good  condition,  except  that  two  of  them  were  slightly  damaged 
below  the  water  line  while  working  in  the  third  district,  and  will  have  to  b4 
docked.  Barges  9306,  9315,  9325,  9326,  and  9329  were  calked  while  afloat 
Present  condition  good.  Barge  9303,  having  struck  a  snag  while  towing  brusl 
for  the  Ilopefield  Bend  work,  was  docked  in  December,  w^hen  it  was  found  thai 
the  entire  rake,  collision  bulkhead,  and  part  of  the  contiguous  bottom  wen 
broken.     It  was  repaired,  and  the  barge  is  again  in  good  condition. 

Barge$,  model  (built  in  1894).— No8,  9J^07  and  9^08  were  rebuilt  In  1902  and 
are  in  good  condition.  Nos,  9406  and  9409  were  rebuilt  in  1903,  and  at  the  same 
time  changed  into  square-ended  mooring  barges.  They  are  in  good  condition 
These  four  barges  received  only  minor  repairs  during  the  season.  No.  9410  waj 
patched  and  changed  into  a  fascine  barge.  It  was  so  badly  damaged  at  th< 
close  of  the  working  season  in  the  third  district  by  running  Ice  that  it  sank 
and,  as  It  was  not  worth  recovering,  it  was  dropped  by  affidavit 

Nos.  9401,  9402,  9403,  9404,  and  9405  are  entirely  unseaworthy  and  not  worthj 
of  repair. 

Third  district  barges  Nos,  568,  572,  587,  and  589  were  loaned  to  the  first  and 
second  districts  for  the  season.  No,  568  was  in  a  leaky  condition  when  received, 
and  had  to  be  docked  when  it  was  found  that  the  lower  gunwale  strake  was 
crushed  in  and  broken.  This  was  repaired.  No.  589  sprung  a  leak  while  in 
service  and  had  to  be  docked  for  calking.  These  barges  were  returned  to  Green- 
ville, Miss.,  toward  the  close  of  the  working  season. 

Mooring  barges  Nos.  1  and  2  were  calked  and  had  some  other  minor  repairs 
done  to  them.     Present  condition  good. 

Mattress  barges  5,  6,  9308,  and  9312  were  calked  and  received  necessary 
repairs  to  decks,  ways,  and  appliances  used  in  mat  construction.  Present  con- 
dition good. 

Quarter  boats. — Amelia,  rebuilt  from  bottom  up,  cabin  and  roof  painted, 
cooking  range  repaired.    Present  condition  good. 

No,  12  received  only  such  repairs  as  were  necessary  to  prevent  Its  loss.     It 
was  not  In  service  during  the  season  and  it  should  be  rebuilt  this  season.     Pres- 
ent condition  very  poor,  but  worthy  of  repair. 
i  No,  25  was  made  serviceable  for  the  season's  work  by  being  calked  and 

I  patched  while  afloat     Should  be  docked  this  season  for  extensive  repairs. 

Present  c^ondition  poor. 

Wo.  27  was  rebuilt  from  the  bottom  up,  was  painted,  had  some  changes  made 
in  the  office  part  of  the  boat,  and  had  roof  repaired  and  painted  Present  con- 
dition good. 

Nos.  206  and  221  calked  while  afloat ;  roof  painted.    Present  condition  good. 

No,  8  (store  l>oat)  partially  rebuilt  and  put  into  condition  to  hold  all  the 
heavy  stuff  stored  In  No,  26,  which  latter  boat  was  becoming  unsafe.  Present 
condition  of  No,  8  good. 

AH  the  quarter  boats  had  doors  and  windows  screened  and  cooking  ranges 
repaired.    Nos.  206  and  221  also  had  shutter  ventilators  put  over  each  wihdow, 
so  as  to  ventilate  the  dormitories. 
.  Quarter  boat  No.  39. — This  is  attached  to  the  survey  party.    It  received  no 

repairs  and  its  present  condition  is  good. 

No.  26. — This  has  l)een  used  until  lately  as  a  store  boat  for  heavy  stores  and 
I  property,  but  It  has  become  so  unseaworthy  that  nearly  everything  has  been 

;  removed  onto  No,  8.    This  boat  has  a  good  cabin  and  Its  hull  Is  worthy  of 

repair. 
I  Mississippi, — ^Thls  Is  a  small  quarter  boat     It  Is  entirely  unseawortliy,  and 

as  there  will  probably  be  little.  If  any,  need  for  it,  and  as  it  is  hardly  worth 
repairing,  It  Is  recommended  for  condemnation. 

No,  9309. — ^Thls  boat  has  a  cheap  cabin  upon  It  and  has  been  used  mainly  as 
a  blacksmith  and  carpenter  shop  In  the  fleld.  or  when  there  was  more  work  at 
the  fleet  than  the  regular  shop  could  do.  It  is  proposed  to  take  down  the  cabin 
and  rebuild  the  hull  as  one  of  the  six  new  barges,  recommended  further  on. 

Flats. — These  are  practically  small  barges,  one  being  60  feet  long  by  16  feet 
wide  and  the  others  50  by  15  feet    There  are  now  four  of  these.  No.  4 
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baring  been  built  for  tbe  survey  party  during  the  past  season.  The  other  three 
were  calked  and  received  slight  repairs.    Present  condition  of  all  good. 

Miscellaneous  work. — The  usual  work  of  repairing  skiffs,  tools,  and  appli- 
ances; washing  blankets;  making  coal  boxes,  capstan  bars,  pike  poles,  wire 
twisters,  staple  hammers  and  cable  clamps;  repair  to  wheelbarrows,  etc.,  has 
been  done.  The  floating  plant  has  at  all  times  been  properly  cared  for  by  the 
small  force  of  watchmen,  pumpers,  and  roustabouts,  made  up,  during  the  periods 
when  no  field  work  was  in  progress,  of  the  foremen  from  the  construction  par- 
ties. During  the  season  of  field  work  the  places  of  these  men  are  temporarily 
filled  by  ordinary  laborers.  All  the  machinery  heretofore  stored  in  the  ware- 
bouse  at  Luzora,  Ark.,  and  on  the  bank  of  Elmot  bar,  was  condemned  and 
ordered  sold  at  public  auction,  which  was  done  on  January  3  and  March  10  of 
the  current  year.  Some  engines,  boilers,  and  pumps  were  shipped  to  Lieutenant- 
Colonel  Stanton,  Boston  Harbor,  and  to  Major  Langfitt,  at  Portland,  Oreg.,  dur- 
ing the  summer.  Two  Copeland  &  Bacon  hoisting  engines  and  one  horizontal 
engine  have  been  retained  for  use  here.  It  is  proposed  to  use  the  two  former 
in  some  device  for  storing  stone,  while  the  latter  would  make  an  excellent  shop 
engine,  should  the  need  for  an  additional  shop  arise. 

The  plant  has  been  increased  during  the  year  by  the  purchase  of  one  steamer 
and  six  skiffs  and  by  the  building  of  one  additional  fiat  It  has  been  reduced 
by  the  dropping,  by  affidavit,  of  three  barges  and  by  the  condenmation  of  barges 
9S02,  9314.  9316,  and  227,  The  floating  plant  is  in  better  shape  now  than  it  has 
been  for  a  number  of  years.  If  the  project  as  hereinafter  outlined  is  carried 
out  we  will  have  a  full  and  complete  outflt  for  two  construction  parties,  and  the 
cost  of  maintenance  will  be  comparatively  small  for  several  years  to  come. 

Itemized  statement  of  the  cost  of,  care  of,  and  repairs  to  plant. 

First  and  second  district  plant : 

Care  of  plant $11,951.07 

Steamer  Chisca 2, 242.  64 

Steamer  Titan i.__  1, 233. 94 

Steamer  Oraham 730.71 

Steamer  Unique «8,923.  75 

Steamer  Abbot 75.45 

Steamer  Itasca ^ 861. 35 

Barge  No,  9306 20. 20 

Barge  No.  9310 17. 65 

Barge  No,  9311 2, 379. 15 

Barge  No,  9319 2, 44a  93 

Barge  No,  9323 2,617.39 

Barge  No,  9326 7. 25 

Barge  No,  9329 19. 00 

Barge  No.  9^07 6a  34 

Barge  No.  9410 680. 21 

Mooring  barge  No.  2 36.40 

Mooring  barge  No.  9406 24. 35 

Mattress  barge  No.  6 3a40 

Mattress  barge  No.  9312 75. 50 

Quarter  boat  No.  12 11.35 

Quarter  boat  No.  27 1,480.56 

Quarter  boat  No.  221 76.57 

Quarter  boat  No.  11 30.00 

50-foot  flat  (new) 495.50 

Miscellaneous  work 809.77 

Purchase  of  tools  and  appliances 1,030.33 

Grader  No,  2 1. 590. 37 

Grader  No,  9313 1, 769. 51 

Pile  driver  No.  6 24.24 

Pile  driver  No.  9 14.80 

Machine  shop 761. 16 

Dredge  Wolf 2, 160. 97 

Barge  No.  9303 2. 672. 48 

Barge  No.  9305 2, 691. 29 

Barge  No.  9315 la  40 


a  Includes  |7,000,  one-half  of  purchase  price. 
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First  and  second  district  plant — Continued. 

Barge  No.  9318 1745.27      ' 

Barge  No.  9320 2,292.06 

Barge  No.  9325 7. 50 

Barge  No.  9321 2, 104. 28 

Barge  No.  9^05 7. 70 

Barge  No.  9408 S82. 80 

Mooring  barge  No.  1 47.  70 

Mooring  barge  No.  9409 - 17. 15 

Mattress  barge  No.  5 38.40 

Mattress  barge  No.  9308 5a75 

Quarter  boat  Amelia 1. 154. 99 

Quarter  boat  No.  25 132.80 

Quarter  boat  No.  206 61.75 

Quarter  boat  No.  8 1,191.68 

Flats  and  skiffs 140. 44 

Dump  scows 115.54 

Towing  account  plant 1, 135. 67 

Total f59.746. 

Third  district  plant : 

Barge  No.  568 _'— i 115. 85 

Barge  No.  587 14. 80 

Barge  No.  572 14. 80 

Barge  No.  589 466.  97 

Total 612. 

Grand  total GO,  74a 

Deduct  repairs  to  dredge.  Wolf  (paid  for  out  of  Wolf 

River    allotment) 2, 160.97 

Deduct  repairs  to  dump  scows   (paid  for  out  of  Wolf 

River    allotment) 115.54 

Deduct  cost  of  50-foot  flat  (paid  for  out  of  levee  allot- 
ment)     495. 50 

Total    2,  772.  < 

Leaving  chargeable  to  allotment  for  plant  first  and  second 
districts    57,971. 

Project. — The  following  project  for  repairs  to  old  and  for  building  new  pla 
is  respectfully  submitted  for  your  consideration: 

During  the  past  several  seasons  the  want  of  one  additional  mat  barge  f 
each  construction  party  has  been  strongly  felt.  With  our  present  mat  pla 
as  soon  as  a  channel  mat  has  been  sunk  the  mat  barges  have  to  be  used 
construct  any  connecting  mats  that  might  have  been  required  inside  the  ma 
mat  just  sunk.  If  these  connecting  mats  are  not  built  immediately  aft 
sinking  of  channel  mats,  grading  and  paving  will  be  delayed.  On  the  oth 
hand,  with  the  present  lack  of  mat  barges,  If  the  connecting  mats  are  at  on 
built  the  work  on  the  next  river  mat  is  delayed,  and  this  delay  sometim 
becomes  a  serious  matter,  for  it  may  expose  the  river-mat  construction  to 
rise,  with  its  attendant  run  of  drift,  or,  perhaps,  to  a  run  of  Ice,  whereas  if  i 
delays  had  occurred  the  mat  work  might  have  been  completed  before  the 
adverse  conditions  arose. 

It  is  always  desirable  to  push  the  channel  mats  to  completion  as  rapidly 
possible,  as  this  is  the  only  class  of  work  constituting  the  revetment  which  c 
be  seriously  and  adversely  affected  by  increased  velocity  of  current,  high 
stage,  or  run  of  drift  or  ice. 

If  it  is  desired  to  continue  the  storage  of  stone  on  the  bank  some  methi 
other  than  the  primitive  one  of  wheeling  should  be  used  for  handling  t 
stone.  A  cableway  was  installed  at  Fletchers  Bend  in  1896,  constructed 
such  machinery  and  materials  as  were  on  hand,  and  this  worked  well  ai 
economically.  The  machinery,  however,  was  too  light  for  the  work  and  w 
by  the  end  of  the  season  pretty  well  worn  out.  With  some  modifications,  su 
a  cableway  could  be  made  to  both  unload  from  barges  and  reload  upon  thei 
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However,  as  it  is  not  very  portable,  it  conld  not  be  used  to  advantage  in  dis- 
tributing stone  along  the  graded  bank  for  the  paving  gang. 

A  iloating  derrick  boat  conld  be  constructed  that  would  unload  stone  upon 
the  revetted  bank,  reload  it  from  thence  upon  barges,  and  also  distribute  it  for 
the  pavers  to  use. 

At  a  recent  auction  sale  of  machinery  two  single-drum  single-cylinder  Gope- 
land  &  Bacon  hoisting  engines  were  reserved,  and  these  can  be  used  on  either 
the  derrick  or  the  cableway.  For  the  former  purpose  the  two  engines  should 
be  connected  to  fdrm  a  double-drum  two-cylinder  hoisting  engine.  A  third 
drum  could  be  fitted  so  that  there  would  be  one  drum  for  the  main  hoist,  one 
for  the  boom  hoist,  and  a  smaller  one  for  swinging  the  derrick;  or  for  the 
latter  purpose  we  could  use  a  detached  and  smaller  engine,  of  which  we  have 
one  at  the  fleet 

The  hull  for  a  derrick  boat  can  be  built  here.  It  should  be  about  70  feet 
long  28  to  30  feet  wide,  and  not  less  than  4^  feet  deep.  It  should  be  strongly 
built  with  two  transverse  and  two  longitudinal  bulkheads  and  with  heavy 
beams  under  the  engine,  boiler,  and  derrick  foundation.  Mast  should  be  atwut 
40  feet  high,  held  by  two  stiff  legs,  and  the  boom  should  be  not  less  than  70 
feet  long. 

There  should  be  6  additional  material  barges.  We  could  get  along  with  a  less 
number,  but  if  the  funds  would  permit  the  building  of  6  it  should  be  done.  We 
have  now  21  serviceable  barges,  but  3  of  these,  rebuilt  in  ]80&-d9,  are  no  longer 
safe  to  carry  stone.  With  the  addition  of  6  there  would  be  12  good  barges  to 
each  construction  party,  leaving  the  3  older  ones  to  be  used  as  landing  or 
plunder  barges. 

Quarter  boat  No.  12  should  be  rebuilt,  as  it  is  now  in  such  condition  that  it  is 
barely  kept  afloat  Quarter  boat  No.  25  will  require  docking  for  repairs.  Pile 
driver  No.  9,  belonging  to  the  St  Louis  works,  is  In  very  bad  condition  and 
should  be  docked  and  made  safe  if  nothing  more.  Store  boat  No.  6  had  to  be 
almost  completely  unloaded  in  order  to  prevent  loss  of  boat  and  property.  It 
should  be  rebuilt,  and  as  we  are  crowded  for  shop  room  I  would  recommend  its 
use  as  a  carpenter  and  pipe-fitting  shop  and  storeroom  for  the  large  number  of 
patterns  now  scattered  about  on  various  boats. 

The  present  shop  boat  will  require  docking  for  repairs  to  hull.  Office  boat 
Mis8i88ippi  is  in  very  bad  condition  and  hardly  worth  repairing.  As  we  will 
have  but  little  use  for  this  boat,  I  recommend  that  it  be  condemned. 

Summary  of  project. 

Hull  for  derrick  boat $2,000 

Derrick  with  boom,  stiff  legs,  bull  wheel,  etc 1,200 

Fitting  up  entwines,  including  all  necessary  changes 600 

One  50-horsepower  plain  cylindrical-flue  boiler 500 

Setting  up  engines  and  boiler,  including  foundations 300 

Building  furnace  and  making  steam  connections 300 

Miscellaneous  work.  Including  shed  over  machinery 500 

Two  mattress  barges,  at  |3,500 7,000 

Six  material  barges,  at  $2,800 16,800 

129, 200 

Repairs  to  quarter  boat  No.  12 1,800 

Repairs  to  quarter  boat  No.  25 1,200 

Repairs  to  store  boat  ^o.  26 2,000 

Repairs  to  shop  boat 1,500 

Repairs  to  pile  driver  No.  9 800 

Improvising  4  fascine  barges  from  unserviceable  plant 2, 000 

Calking  plant  ready  for  field  work 900 

Miscellaneous  and  contingencies 2,000 

12,200 

Care  of  plant,  12  months,  at  $1,500^ 18, 000 

Total 59,400 

Or,  with  only  3  new  material  barges 51,000 

Respectfully  submitted. 

Aug.  J.  NoLTY, 

Asaiatant  Engineer. 
Capt  B.  W.  Van  C.  Lucas, 

Corpa^  of  Engineers. 
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Appendix  2  D. 

BEPOBT  OF   MB.   D.    M.   BBOCK.   UNITED  STATES  JUNIOR  ENGINEER,   ON   LEVEES,    UFFE 
ST.  FBilNCIS  AND  BEELFOOT  LEVEE  DISTRICTS,  FOR  SEASON  OF  1904-^. 

Memphis,  Tenn.,  May,  1,  1905, 
Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  i 
the  upper  St  Francis  and  Reelfoot  levee  districts  during  the  season  of  1904-^ 

PART  I. — UPPEB  ST.  FBANCIS  LEVRE  DISTRICT. 

This  levee  district  at  present  extends  from  Birds  Point,  Mo.,  opposite  Cain 
111.,  to  New  Madrid,  Mo.  (70  miles  below  Cairo,  111.).  The  length  of  levc 
when  completed  will  be  about  66  miles  and  will  protect  an  area  of  about  7C 
square  miles. 

Two  local  levee  boards  are  in  this  district,  the  Mississippi  County  levee  dii 
trict  No.  1  for  levees  located  in  Mississippi  County,  Mo.,  and  the  St  Joh 
levee  district  No.  1  for  levees  located  in  New  Madrid  County,  Mo.,  the  lattc 
having  been  very  recently  organized,  and  expecting  to  be  prepared  to  begi 
levee  construction  during  the  fiscal  year  1905-6. 

At  the  beginning  of  the  year  there  remained  to  be  completed  one  1903- 
contract,  stations  5/20  to  6/0  (6  R.),  Shutt  Improvement  Company,  contractor 
This  work  was  completed  August  22,  1904,  8,259.5  cubic  yards  being  place 
this  season.  Total  yardage  in  contract,  98,259.5  cubic  yards,  at  a  cost  c 
119,160.60,  an  average  of  19.5  cents  per  cubic  yard,  not  including  englneerin 
and  office  expenses. 

From  the  allotment  of  $15,000,  made  from  the  appropriation  for  the  yea 
1904-5,  levee  was  constructed  from  stations  13/28  to  15/38,  containing  95,436 
cubic  yards,  under  contract  with  Ben  Talley  &  Co.,  at  a  cost  of  $10,879.75,  a 
average  cost  of  11.4  cents  per  cubic  yard,  not  including  engineering  expense 
This  contract  was  completed  August  16,  1904. 

In  addition  to  the  above,  from  the  allotment  of  $25,000  made  from  tfe 
appropriation  for  the  year  1905-6,  a  contract  was  entered  into  with  the  Talles 
Bates  Construction  Company,  for  levee,  to  be  paid  for  July  1,  1905,  from  8t< 
tions  9/8  to  10/23  and  10/28  to  13/28,  the  yardage  being  195,470.7  cubic  yard 
at  a  cost  of  $23,925.61,  an  average  cost  of  12.24  cents  per  cubic  yard,  nc 
including  engineering  expenses.    This  contract  was  completed  March  30,  1901 

In  addition  to  the  work  done  by  the  United  States  during  this  year  tl 
Mississippi  County  levee  district  No.  1  has  constructed  levee  as  follows: 


Stations. 

Cnbic  yards. 

Cost. 

8/16  to  9/8 

»,  212.9 

}       98.4».l 

56,186.9 
8,7W.7 

18,8601 

15/88  to  16/10 

16/88toia'44 

li,fejtt. 

26/44  to  86/86 

6,560. 

6/80to5/88 

Sa 

Total 

187,614.6 

81,861. 

This  work  has  been  done  in  accordance  with  the  United  States  speciflcatloi 
for  levee  work  and  under  the  supervision  of  the  engineer  officer  in  charge  ( 
first  and  second  districts,  Mississippi  River  improvement 

During  the  year  20,000  cubic  yards  of  earth  has  been  added  by  landownei 
to  the  levee  back  of  Wolf  Island,  stations  18/44  to  25/44. 

From  May  1,  1904,  to  April  30,  1905,  earth  has  been  added  to  the  levee  i 
follows : 

Cubic  yard 

By  the  United  States 299, 16a 

By  the  levee  board 187,614. 

By  landowners 20,000. 

Total 506,  781. 

No  levee  line  has  been  abandoned  during  the  year  from  caving  banks  or  froi 
any  other  cause. 
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The  followlBg  is  a  summary  of  earth  in  the  levees  in  this  district : 

Cubic  yards. 

Pat  np  by  the  United  States  and  in  place  April  30,  1904 377, 198. 0 

Added  by  the  United  States  from  May  1,  1904,  to  April  30,  1905 299, 166. 6 

Total 676. 364.  6 

Put  up  by  leyee  board  and  landowners  and  in  place  April  30,  1904..      283, 804. 0 
Added  by  levee  board  and  land  owners  from  May  1,  1904,  to  April 
30,  1905 207, 614. 6 

Total 491, 418. 6 

Levee  in  place  April  30,  1905 : 

Erected  by  the  United  States 676, 364.  6 

Erected  by  levee  board  and  landowners 491,418.6 

Total  in  place 1,167,783.2 

Daring  the  year  the  United  States  put  up  299,166.6  cubic  yards  of  earth,  at  a 
cost  of  $36,416.96,  including  work  to  be  paid  for  July  1,  1905,  making  the  aver- 
age construction  price  12.17  cents  per  cubic  yard,  not  including  engineering 


Daring  this  season  the  culvert  for  draining  Brewers  Lake  at  station  5/31 
(6  R.),  begun  December  15,  1903,  has  been  completed.  (For  full  description  of 
culvert  see  Annual  Report  of  Chief  of  Engineers,  1904,  Supplement,  p.  192.) 

After  completion  of  culvert  it  was  deemed  advisable  to  place  an  arrangement 
for  raising  and  closing  flap  valves.  This  arrangement  consists  of  a  7-inch 
I  beam  placed  on  top  of  wing  wall  4  feet  in  front  of  discharge  pipe,  reenforecd 
with  a  5-inch  I  beam  riveted  to  center  of  7-inch  beam  and  extending  at  right 
angles  back  to  center  of  wing  wall.  These  beams  are  anchored  by  being  em- 
bedded in  cement  in  wing  wall.  A  wire  rope  Is  attached  to  each  flap  valve, 
runs  through  a  pulley  riveted  to  I  beam,  and  thence  to  a  double  hand  winch 
anchored  In  top  of  levee.  This  culvert  was  built  by  the  Mississippi  County 
levee  district  No.  1  in  accordance  with  plans  and  specifications  furnished  by 
this  office. 

The  total  cost  of  culvert  was  $8,712.38,  a  detailed  statement  of  which  is  as 
follows : 

Advertising $120.59 

Telegrams  and  telephone  messages 152.06 

Traveling  expenses 2ia  23 

Freight  on  material  used 19.10 

Team  hire 119. 56 

Supplies  for  subsisting  men 190.08 

Boarding  men ^ 37.  25 

Lumber  used  for  forms 81.05 

Corrugated  steel  bars.^ 332.  88 

Outlet  pipes  and  valves 400. 00 

Cement 289.00 

Piling  for  foundation 104.50 

Miscellaneous  material 104.94 

Hauling  sand,  gravel,  tools,  etc 750.20 

Stone  for  revetting  inlet  and  outlet  ditches 897. 48 

Cutting  inlet  and  outlet  ditches 646. 97 

Revetting  inlet  and  outlet  ditches 172.  00 

Ditching  for  construction 696.00 

Labor  on  construction 3,380.49 

Total 8,  712.  38 

General  remarks. — ^The  levee  from  Birds  Point  to  station  6/0  is  in  fairly 
good  condition,  there  being  a  good  stand  of  sod  on  the  greater  part  of  it.  As 
yet  no  effort  has  been  made  on  the  part  of  the  levee  board  to  have  houses 
moved  off  of  right  of  way,  and  there  still  exist  some  fences  across  the  levee.  The 
levee  from  stations  8/16  to  18/44,  though  not  continuous,  is  all  new  work  and  in 
good  oondition,  except  that  the  Bermuda  sod  has  not  y.et  gotten  a  good  start  at 
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spreading.  The  levee  from  stations  18/44  to  25/44  has  been  erected  by  Ian 
owners,  and  in  most  places  is  of  Insufficient  cross  section  and  is  generally  lo^ 
This  levee  has  never  been  sodded  with  Bermuda  sod  and  is  mostly  covered  wi 
undergrowth,  small  trees,  and  weeds.  As  yet  there  have  never  been  any  pr 
visions  made  in  this  district  for  cutting  weeds,  yet  in  some  localities  the  Ian 
owners  have  cut  the  weeds  on  levee  located  In  their  immediate  vicinity, 
recommend  that  during  the  season  of  1905-6  some  provision  be  made  for  cuttli 
weeds  In  this  district,  in  order  that  the  sod  may  be  given  a  better  opportuni 
to  grow  and  spread. 

At  present  there  are  three  gaps  in  the  levee  from  Birds  Point  to  foot 
Wolf  Island,  stations  6/0  to  8/16,  10/23  to  10/28,  and  16/10  to  16/23.     I  de€ 
it  advisable  to  have  these  gaps  closed  Just  as  soon  as  the  necessary  funds  a 
available. 

PABT    n. — ^BEELFOOT    LEVEE    DISTRICT. 

This  district  extends  from  the  bluffs  at  Hickman,  Ky.,  35  miles  below  Call 
111.,  to  the  high  land  near  Slough  Landing,  Tenn.,  59  miles  below  Cairo,  I 
The  length  of  levee  line  when  completed  will  be  about  23  miles,  and  will  prote 
an  area  of  about  310  square  miles. 

Two  local  levee  boards  are  in  this  district,  the  Fulton  County  levee  dlstii 
for  levees  located  in  Fulton  County,  Ky.,  and  the  Lake  County  levee  distri 
for  levees  located  in  Lake  County,  Tenn. 

From  the  allotment  of  $15,000  made  from  the  appropriation  for  the  year  < 
1904-5  levee  was  constructed  under  contract  with  Denison  &  Shafer  fro 
stations  5/33  to  7/0  and  8/15  to  8/45,  the  yardage  being  119,924.2  cubic  yard 
total  cost,  $13,167.68,  an  average  of  10.98  cents  per  cubic  yard,  not  inciudl] 
engineering  expenses.    This  contract  was  completed  September  28,  1904. 

In  addition  to  the  above,  from  the  allotment  of  $15,000  made  from  the  appi 
priation  for  the  year  1905-6  a  contract  was  entered  into  with  the  Talle 
Bates  Construction  Company  for  levee  work,  to  be  paid  for  July  1,  190 
stations  7/0  to  8/15  and  8/45  to  9/30,  the  yardage  being  98,545.9  cubic  yar^ 
at  a  cost  of  $12,801.11,  an  average  of  12.98  cents  i)er  cubic  yard,  not  includii 
engineering  expenses.    This  contract  was  completed  March  8.  1905. 

Also,  from  this  allotment  for  the  year  1905-6  the  United  States  entered  in 
a  contract  with  Denisoir&  Shafer  to  fill  the  gap  from  stations  5/25  to  5/S 
caused  by  break  in  the  levee  during  the  high  water  of  April,  1904.  The  anioni 
of  yardage  necessary  to  repair  this  break  was  11,159.5  cubic  yards,  at  a  cost  < 
$1,841.32,  an  average  of  16.50  cents  per  cubic  yard.  This  contract  was  coi 
pleted  December  21,  1904,  and  is  to  be  paid  for  July  1,  1905. 

All  new  work  during  this  season  from  stations  5/33  to  9/30  was  built  to  i 
elevation  2  feet  below  the  established  Mississippi  River  Commission  grade,  wi 
1  foot  topping,  making  the  net  grade  1  foot  below  that  grade. 

In  addition  to  work  done  by  the  United  States,  the  Lake  County  levee  boai 
added  50,000  cubic  yards  of  earth  to  the  levee  during  the  season.  This  wi 
repair  work,  and  was  done  under  the  direction  of  an  engineer  employed  by  tl 
levee  board. 

In  the  Fulton  County  levee  district  no  work  was  done  by  the  levee  boai 
during  this  season. 

From  May  1,  1904,  to  April  30,  1905,  earth  has  been  added  to  the  levee  In  tl 
Reelfoot  levee  district  as  follows : 

Cubic  yard 

By  the  United  States 229,629. 

By  the  levee  board 50,000. 

Total  279,629. 

No  levee  has  been  abandoned  during  the  year  from  caving  banks  or  from  an 
other  cause. 

The  following  is  a  summary  of  earth  in  the  levee  in  this  distrct : 

Cubic  yard 

Put  up  by  the  United  States  and  in  place  April  30, 1904 253, 361 

Added  from  May  1,  1904,  to  April  30,  1905 229,629 

Total  482, 90a 
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Cubic  yards. 

Put  up  by  local  levee  board  and  in  place  April  30,  1904 635, 770. 0 

Added  from  May  1,  1904,  to  April  30.  1906 50,000.0 

Total  585, 770. 0 

Levee  in  place  April  30,  1906 : 

Erected  by  the  United  States 482,900.6 

•Erected  by  local  levee  boards 685,770.0 

Total  in  place 1,068,760.6 

During  the  year  the  United  States  put  up  229,029.6  cubic  yards  of  earth  at 
a  cost  of  $27301.11,  including  that  amount  which  is  to  be  paid  July  1,  1906, 
the  average  construction  price  being  12.11  cents  per  cubic  yard,  not  including 
engineering  and  office  expenses. 

General  remarks, — ^All  levees  built  in  this  district  are  in  good  condition,  with 
the  exception  that  from  the  bluff  at  Hickman,  Ky.,  to  station  5/25  there  is  a 
poor  stand  of  Bermuda  sod,  and  weeds  are  very  thick  on  this  part  of  the  levee. 
I  recommend  that  during  the  fiscal  year  1905-6  provision  be  made  for  resodding 
this  levee  and  cutting  the  weeds,  in  order  that  the  sod  may  have  a  better  oppor- 
tunity to  grow  and  spread. 

In  the  Fulton  Ck>unty  levee  district  the  fences  upon  the  levee  have  never 
been  removed,  but  in  the  Lake  Ck>unty  levee  district  the  levee  is  clear  of  all 
obstructions.  No  riding  or  driving  upon  the  levee  has  been  reported  in  either 
district 

At  no  place  In  the  district  is  the  levee  threatened  by  caving  banks.  There 
yet  remains  a  gap  of  about  7i  miles  to  be  completed  in  this  district,  the  closing; 
of  which  will  take  at  least  four  years'  allotment 

Respectfully  submitted. 

D.  M.  Bbock,  Junior  Engineer. 

Capt  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers. 


Appendix  2  E. 

BEPOBT  OF  MB.  M.  GABONBB,  UNITED  STATES  ASSISTANT  BNOINEEB  ON  LEVEES,  LOWER 
ST.  FRANCIS,  UPPER  YAZOO,  AND  WHITE  RIVER  LEVEE  DISTRICTS,  FOR  SEASON  OF 
1904r-5. 

Memphis,  Tenn.,  May  1,  1905. 
Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in 
the  lower  St  Francis,  Upper  Yazoo,  and  White  River  levee  districts  for  the 
year  ending  April  30,  1906j : 

PART  I. — ^LOWER  ST.  FRANCIS  LEVEE  DISTRICT. 

This  district  extends  from  the  highlands  about  9  miles  below  New  Madrid, 
Mo.  (79  R.),  to  near  the  mouth  of  the  St  Francis  River  in  Arkansas  (298  R.), 
and  has  about  210  miles  of  levee.  The  area  protected  is  about  3,5(X)  square 
miles.  (For  further  description  see  Report  of  the  Chief  of  Engineers  for  1902, 
Supplement,  p.  96.) 

At  the  beginning  of  the  year  there  were  still  in  force  one  of  the  1902-3  and 
two  of  the  1903-4  contracts,  as  follows : 


Location. 


Miles 
below 
Cairo. 


Cubic  yards. 


lljOtolWO 98  R. 

l&Otol7(0 '       96  R. 

m/»  to  134/0 213  R. 


18,000.0 

8,9«6.7 

178,806.7 


Cost. 


Remarks. 


$2,700.00  1908-8 

1,680.77  1908-4 

80,800.08  ;  190&-4 


All  the  above  contracts  have  been  completed. 


Digitized  by 


Google 


i  • 


Digitized  by 


Google 


Digitized  by 


Google 


192        REPOBT   OF  THE   CHIEF   OF   ENGINBBBS,  U.  8.  ABMY. 
The  local  board  built,  enlarged,  and  repaired  the  following  levee : 


Location. 

MUea  be- 
low Cairo. 

Cubic 
yards. 

Cost. 

Remarks. 

806  B. 

867  B. 
888  R. 
832  B. 
882  R. 
880  B. 

888-852  B. 

868  R. 
857  R. 
868  R. 
887  B. 

8«^^60B. 

10,000 

214,000 

21,480 

97,888 

685,200 

285,600 

141,700 

80,800 

60,857 

71,178 

66,662 

17,886 

1          00 

4          80 
84 

1  46 
14           00 

6           72 

2  00 
00 

1  17 
86 

1  80 
00 

Enlargement. 
Do. 

26/0-2(V0 

42/17-49a8 

Supi^mental  United  States. 

80/44-88iO 

82*0-84/0 

New. 

108/7-111/0 

111/20-U4/82 

Do. 

116a8-116/0 

Do. 

120^121/12 

Do. 

121/0-122/8 

Snjyplemental  United  States. 

Ward  Lake  levee 

Emergency  enlargement. 

MiW»-fii 

Protection  levee. 

Total 

1,614,615 

345,091.84 

Total  expenditure  for  the  year. 

Levee  maintenance $91, 795. 51 

Right  of  way 28,844.24 

Engineering 14,  362.  55 

Greneral  expenses 7, 367. 04 

Mileage  and  per  diem  (for  members  of  levee  board) 5, 164. 88 

Cost  of  earthwork - 345, 091. 84 

Grand  total. 492,626.06 

Caving  hank. — There  is  one  place  in  this  district  where  caving  bank  is  threat- 
ening the  levee,  on  the  Polk  front  mile  24,  where  the  local  board  recently  built 
a  protection  levee.  It  is  quite  probable  that  a  new  loop  will  have  to  be  con- 
structed this  season. 

The  following  is  a  summary  of  earth  in  the  levee  in  this  district : 

Cubic  yards. 

Put  up  by  the  United  States  and  in  place  April  30,  1904 6, 617, 786 

Added  from  May  1,  1904,  to  April  30,  1905 758, 635 

Total - -     7, 376, 421 

Put  up  by  the  local  board  and  in  place  April  30,  1904,  after  deducting 

levee  abandoned  during  1903 15,432.836 

Added  from  May  1,  1904,  to  April  30,  1905 1, 614,  615 

Total : 17, 047,  451 

Levee  in  place  April  30,  1905 : 

Put  up  by  the  United  States 7, 376, 421 

Put  up  by  the  levee  board 17,047,451 

Total 24, 423, 872 

PART   m.— WHITE   BIVEB   LEVEE    DISTBICT. 

This  district  extends  from  Helena,  Ark.  (306  R.),  to  near  the  mouth  of  White 
River  (385  R.).  It  is  74  miles  long,  of  which  the  United  States  controls  67 
miles.  The  remaining  7  miles  is  a  private  levee  known  as  the  Laconia  Oirde 
levee,  and  is  maintained  by  the  Laconia  levee  board. 

There  is  still  open  in  this  district  four  breaks  caused  by  the  1897  high  water, 
aggregating  10,000  feet  in  length.  The  area  to  be  protected  by  this  levee  when 
completed  is  about  910  square  miles. 
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At  the  beginning  of  this  year  there  were  no  contracts  in  force, 
allotment  of  1^70,000  the  following  contracts  were  entered  into : 


For  the  1904-5 


Location. 


Mflesbe-  '    Cubic    ^^tS^^ 
lowOairo.,   yards.       ^^^l    | 


Remarks. 


SS^StMS/O.... 
47f48-4»30... 

Total. 


344-802  B. 
a63B. 


,    Cents. 
220,000  ,       17.40  '  Not  completed. 
180,000  '       14.00  ,         Do. 


860,000 


Both  of  the  above  contracts  are  still  in  force,  the  contractors  being  unable  to 
complete  on  account  of  bad  weather. 

The  following  table  shows  the  cubic  yards  in  place  and  to  be  placed  on  the 
above  contracts : 


Location. 


I    In  place.    |To  be  placed. 


„ ,  Cubic  yards. '  Cvhic  yards. 

88/35-46^ I       170,091.7  49,9 

47/48-«V3D 64,126.1 

Total 234,217.8 


906.8 
66,873.9 


115,782.2 


In  addition  to  the  above  work  there  has  been  some  topping  and  repairing 
wave  wash  at  the  following  stations:  34/46  to  35/52,  49/0  to  49/18,  56/44  to 
56/53.  and  59/6  to.  59/15,  amounting  to  15,004.2  cubic  yards. 

The  following  contracts  were  entered  Into  for  work  to  be  paid  for  out  of  the 
1905-6  allotment : 


^«o--                                   1?4^SJ^. 

Cubic  yards. 

Price 
per  cu- 
bic yard. 

Cost. 

2.254-20-242+20 i        308  R. 

9/47-1.39 1  816-819  R. 

48/18-505 365  R. 

68,018.7 
109,956.4 
67,287.2 

CenU. 
16.94 
16.10 
14.00 

111,622.86 
27,382.97 
9,420.21 

Total 1 

806,262.3 

48,305.54 

• 

Summary  of  earth  put  up  and  cost  by  the  United  States  during  season : 


Location. 

Cubic  yards. 

Cost. 

2/85+20-2/42+20 

68,018.7 
169,956.4 
170,091.7 
64,128.1 
67,287.2 
15,004.2 

$11,622.86 
27,362.97 

9141-1819 

38/35-^0 

X0,506  96 

47'48-48i30 

8,977.65 

48/15-«V5 

9,420  21 

Topping - -  --  -     ---  

4,201.18 

Total 

554,484.8 

91,080.33 

The  local  boards  enlarged  and  repaired  the  following  levees:  Wave  wash 
repaired  in  front  of  Helena;  partly  completed  stations  lG/7  to  17/8,  and 
enlarged  stations  36/0  to  37/37;  amounting  to  170,000  cubic  yards  at  a  cost  of 
$30,481.64,  which  includes  office  and  engineering  expenses  and  right  of  way 
damages,  making  an  average  cost  of  17.92  cents  per  cubic  yard. 

Sup.  Eng.  1905 13 
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Summary  of  earth  in  the  levee  in  this  district : 

Cubic  yards 

Put  up  by  the  United  States  from  May  1,  1904,  to  April  30,  1905 554, 484.  £ 

Put  up  by  the  local  boards  from  May  1,  1904,  to  April  30,  1905 170, 000.  C 

Total 724, 4S4u  S 

Deducting  220,000  cubic  yards  of  levee  abandoned  on  account  of  cav- 
ing banks  leaves  a  net  gain  of 504, 484.  2 

Put  up  by  the  United  States  and  in  plat^  April  30,  1904 6,078,495.  C 

Added  this  year 554,484.,^ 

Total 7.232,979.  3 

Put  up  by  the  levee  board  and  in  place  April  SO,  1004 1,633,220.  C 

Added  this  year 170.000.  C 

Total--' 1.803,220.  C 

Levees  in  place  April  30,  1905 : 

Erected  by  the  United  States - 7,232,979.3 

Erected  by  the  levee  board 1,803,220.  C 

Total 9,036,199.  3 

« 

This  district  is  in  worse  condition  than  any  on  the  Mississippi  River,  the 
greater  part  of  it  being  of  insufficient  height  and  section  and  generally  without 
banquette.  Indeed,  many  miles  of  it  was  only  gotten  above  the  1903  high  water 
by  putting  on  a  very  narrow  and  steep  topping,  which  in  no  way  strengthened 
the  section,  being  placed  on  the  eight-foot  crown. 

Caving  in  several  points  in  the  district  has  been  steadily  going  on,  necessita- 
ting the  construction  of  four  pieces  of  new  levee  during  the  past  season ;  these 
loops  constituted  the  greater  part  of  the  work  done,  so  there  was  but  little  gain 
in  earth  placed  in  the  levee.  It  is  quite  likely  that  during  the  coming  season 
jiuother  very  exi>ensive  loop  will  have  to  be  built  at  Old  Town  Bend  (325  R.). 

Respectfully  submitted. 

M.  Gabdneb. 
Assistant  Em/ineer. 

Capt.  E.  W.  Van  ( •.  Lucas, 

Corps  of  Engineers. 


Appendix  2  F. 

REPORT  OF  MR.  L.  L.  GRIFFITH,  UNITED  STATES  JUNIOR  ENGINEER,  ON  SURVEYS,  FIRST 
AND  SECOND  DISTRICTS,  FOR  SEASON  OF  1904-5. 

Memphis,  Tenn.,  May  i,  J 905. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  surveys  in  the 
first  and  second  districts,  Mississippi  River  improvement,  during  the  season 
1904-5. 

This  work  was  in  charge  of  Assistant  Engineer  Charles  LcVasseur  until  Au- 
gust 24,  1904,  when  he  was  relieved  by  me  pursuant  to  General  Orders,  No.  7, 
dated  Memphis,  Tenn.,  August  10,  1904.  This  report  treats  only  of  the  work 
of  organize<i  survey  party  and  does  not  include  surveys  for  and  during  con- 
struction in  the  different  levee  districts  by  the  levee  inspectors. 

The  month  of  May,  1904,  found  the  survey  party  employed  on  a  survey  In 
Walnut  Bend  of  the  territory  lying  between  the  Mississippi  and  the  St.  Francis 
rivers, -from  Whitehall  Landing  south  to  Bledsoe  Landing,  showing  the  general 
topographical  and  hydrographical  features  of  the  country  situated  betewen  the 
two  rivers,  after  which  a  hydrographical  survey  from  Malones  Lauding  (356 
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L.)  to  Anstralia  Landing  (370  L.)  was  made  during  the  month  of  June  to 
show  the  rate  of  caving  nlong  the  Mississippi  side  of  the  river,  with  a  view  of 
h>catlng  a  proposed  loop  in  the  vicinity  of  Lake  Charles,  Miss.  On  July  10, 
1904,  a  general  survey  of  the  lower  St.  Francis  levee  district  was  begun  at 
Point  Pleasant,  Mo.  (80  R.),  to  ascertain  all  the  data  nei-essary  for  a  com- 
plete record  of  the  levee  in  this  district,  and  also  for  the  pun>o8e  of  locating 
all  the  caving  banks.  This  survey  was  completed  to  Nodena,  Ark.  (98  U.), 
and  on  August  24,  1904,  the  steamer  H.  L.  Abbot  and  quarter  boat  No.  39,  with 
crew,  were  turned  over  to  me. 

On  August  15,  1904,  with  Survey  men  Howe  and  Kiegel  and  the  steamer 
Unique^  a  detailed  survey  over  the  revetment  in  the  vicinity  of  the  season's 
proposed  construction  work  in  IIoi)efield  Bend  was  made  ami  map  of  same 
submitted. 

On  August  29.  1904,  a  full  party  was  organized  and  supplies  put  aboard  the 
Abbot  and  quarter  boat  with  a  view  of  completing  the  programme  of  survey 
work  for  the  season.'  This  work  was  prosecuted  as  shown  in  the  accompany- 
ing table,  which  gives  an  idea  of  the  location  and  nature  of  the  survey,  api»roxl- 
mate  amount  of  work  required,  the  total  time  and  actual  number  of  working 
days  consumed,  the  distribution  of  the  actual  number  of  days  to  the  different 
parts  of  each  survey,  the  maps  compiete<l  to  date,  and  the  cost. 

Ignoring  the  last  three  surveys  made  by  Junior  Engineer  L.  Y.  Kerr  with  the 
steamer  Oraham,  for  which  I  have  insufficient  data  for  cx)mparison.  It  will  l)e 
notic*ed  that  the  total  number  of  days  in  the  field  was  ITA,  of  which  12(>  were 
actual  working  days;  of  the  latter,  23i  days,  or  about  one-fifth,  were  spent  In 
recovering  i>ermanent  reference  iwlnts.  It  will  also  l)e  noticed  that  in  each  case 
requiring  a  base  line,  except  four,  new  base  lines  were  established,  re^juirlng  93 
days,  or  about  twice  as  much  as  would  be  required  had  i)eruianent  base  lines 
been  established  in  previous  surveys.  In  the  same  manner  the  22^  days  spent 
in  establishing  and  recovering  ranges  could  have  been  reduced  one-half  had  they 
been  properly  marked  and  witnessed.  As  all  the  available  stone  lines,  estab- 
lished base  lines,  and  ranges  were  this  season  properly  marked,  witnessed,  and 
recorded  It  Is  safe  to  assume  that  the  actual  number  of  working  days  may  next 
season  be  reduced  by  38  days,  which,  at  the  same  cost  per  day  ($47.40)  as  pre- 
vailed this  season,  would  amount  to  a  saving  of  $1,803.48.  This  accomplishes 
the  recommendation  of  Assistant  Engineer  Charles  LeVasseur  In  the  last  para- 
graph of  his  annual  rej)ort  for  1904. 

The  methods  employed  In  making  these  surveys  were  practically  the  same  as 
have  been  in  vogue  In  the  third  district,  a  detailed  description  of  which  Is  given 
in  Junior  Engineer  Kerr's  annual  report  for  1904.  (See  Report  Chief  of  En- 
gineers, 1904,  Supplement,  p.  241.) 

With  the  exception  of  the  survey  over  the  revetment  In  Ilopefieid  Bend  and 
Memphis  bar,  where  it  was  i)osslble  to  retrace  old  base  lines,  no  comparison 
with  past  conditions  can  be  shown  in  the  cross  sections,  and  the  real  value  of 
this  season's  surveys  over  the  revetments  will  not  be  fully  developed  until 
next  year. 

For  the  further  benefit  of  the  work  for  next  season  I  would  respectfully 
make  the  following  recommendations :  That  the  survey  party  be  provided  with 
three  good  transits,  one  to  be  provided  with  a  solar  attachment,  one  level,  and 
two  hand  levels  with  stadia  wires  to  facilitate  the  work  of  cross  sectioning 
the  upper  slopes  of  the  revetments.  The  Instruments  in  use  this  season  were 
old  and  worn,  and  with  one  exception  all  had  other  serious  defo(»ts. 

If  a  set  of  Instruments  as  suggested  should  be  provided,  they  should  be  re- 
tained for  the  exclusive  use  of  the  survey  party  and  not  be  sent  from  place  to 
place  for  the  use  of  levee  inspectors.  The  old  Instruments  could  be  repaired 
and  put  in  good  condition,  which  would  make  enough  and  sufiiclently  good 
Instruments  to  amply  fulfill  the  needs  of  the  levee  department. 

Respectfully  submitted. 

L.  L.  Gbiffith,  Junior  Engineer, 

Capt  E.  W.  Van  C.  Lucas, 

Corps  of  Engineers, 
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Appendix  3. 

Report  of  Capt.  G.  M.  Hoffman,  Corps  of  Engineers,  on  Operations  in  the 

Third  District. 

United  States  Engineer  Office, 

Vickshurg,  Miss.,  May  31,  1905. 

Colonel:  I  have  the  honor  to  submit  the  following  reiwrt  of  operations  in 
the  third  district,  Mississippi  River  improvement,  for  the  year  ending  May  31, 
1905: 

Capt  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  was  in  charge  of  the  district 
from  the  beginning  of  the  year  to  February  1,  1905,  on  which  date  the  work  was 
transferred  to  me. 

The  third  district  extends  from  the  Coahoma-Bolivar  county  line  on  the  left 
bank  (365  L.),  and  the  mouth  of  White  River  on  the  right  bank  (393  R.),  to 
the  latitude  of  Warrenton,  Miss.  (607  L.).  The  work  on  this  section  of  the  rivor 
Includes  bank  revetment  at  Lake  Bolivar  front,  Ashbrook  Neck,  Greenville,  anil 
Liongwood,  Miss.,  and  at  Lake  Providence,  Louisiana  Bend,  and  Delta  Point, 
La. ;  the  systematic  improvement  of  Lake  Providence  reach,  which  has  l)eeii 
discontlDUed,  and  levee  construction  and  maintenance  in  the  Lower  Yazoo  and 
Upper  Tensas  levee  districts. 

PART  1.— CHANNEL  WORK. 

Lake  Bolivar  front.  Miss.  (417  L.). — (For  description  and  history  see  sum- 
mary herewith.)  The  work  here  consists  of  about  3,775  feet  of  effective  bank 
revetment  placed  to  hold  a  caving  bank  which  endangered  the  large  and  im- 
portant levee  across  the  head  of  Lake  Bolivar.  (See  map  No.  2,  herewith.) 
Due  to  a  change  in  the  river  channel  above  and  the  scouring  away  of  a  bar 
which  partially  masked  this  w^ork  a  more  direct  attack  by  the  current  has 
been  established,  resulting  in  a  marked  deepening  along  the  outer  edge  of  the 
mattress,  especially  at  the  lower  end.  At  this  point  a  considerable  slough  has 
occurred,  destroying  about  100  feet  of  the  upper-bank  paving  and  probably 
Involving  a  short  length  of  the  mattress.  The  mattress  is  of  the  old-style  woven 
type  and  was  constructed  in  1888-80.  A  reenforcing  mattress  of  the  same 
type,  covering  500  feet  at  the  lower  end,  was  placed  in  1893.  Under  the  changed 
conditions  the  structures  can  no  longer  be  relied  on,  and  it  Is  contemplated, 
during  the  coming  season,  to  reenforce  it  with  standard  fascine  mattress  having 
a  length  of  about  2,000  feet 

No  work  has  been  done  during  the  year. 

Ashhrook  Neck,  Miss.  m6  L.). — (For  description  and  history  see  summary 
herewith.)  The  work  here  consists  of  10,100  feet  of  effective  bank  revetment 
built  to  prevent  a  cut-off.  (See  map  No.  3,  herewith.)  It  has  been  necessary 
from  time  to  time  to  reenforce  the  original  mattress,  which  was  of  the  old-style 
woven  type.  There  still  remains  2,000  feet  of  the  old  work  not  reenforced; 
of  the  balance  7,600  feet  is  reenforced  with  the  standard  fascine  mattress  and 
5(X)  feet  is  original  fascine  mattress.  During  the  year  repairs  were  made  to 
the  upper-bank  paving  at  three  places  where  small  breaks  had  occurred,  the 
cost  of  which  amounted  to  $4,942.11 ;  payments  were  made  from  allotments 
applicable  to  this  work  from  appropriations  of  March  3,  1903,  and  April  28,  1904. 
(For  details  see  report  of  Assistant  Engineer  Arthur  Hider,  Appendix  3  A,  here- 
with.) While  the  work  is  In  excellent  condition,  the  unreenforced  sections, 
1,150  feet  and  900  feet  long,  respectively,  show  indications  of  failure,  and  their 
weakness  has  been  the  probable  cause  for  many  of  the  repairs  made.  During 
the  coming  season  it  is  contemplate<l  to  reenforce  these  sections  with  standard 
fascine  mattress  and  to  make  such  minor  repairs  as  may  be  necessary. 

Greenville  Harbor,  Miss.  (.^78  L.). —  (For  description  and  history  see  summary 
herewith.)  The  town  and  harbor  of  Greenville  is  protected  by  bank  revet- 
ment having  an  effective  length  of  12,100  feet,  of  which  1,400  feet  is  of  the  old 
type  woven  mattress  and  10,700  feet  of  such  type  reenforced  with  standard 
fascine  mattress.     (See  map  No.  4,  herewith.) 

Repair  work  during  the  past  season  consisted  of  the  placing  of  three  small 
pocket  mats;  the  cost,  amounting  to  $7,003.21,  was  paid  from  allotments  appli- 
cable to  this  w^ork  from  appropriations  of  March  3,  IJKKi,  and  April  28,  1904. 
<For  details  see  report  of  Assistant  Engineer  Arthur  Hider,  Appendix  3  A, 
herewith.) 
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During  the  bank-full  stage  of  the  river  this  spring  a  suddi 
at  and  above  the  discharge  i>li)e  of  the  sewage  pumping  plan 
upiKT-bauk  paving  sloughed  in,  and  the  inner  end  of  the 
niaxiinuui  of  20  feet.  The  latter  is  apparently  intact ;  since 
further  changes  have  been  noticeable.  The  contemplated  woi 
season  includes  the  repair  of  this  break,  and  such  minor  d 
necessary. 

Longicood,  Miss.  {500  L), — Bank  revetment  was  begun  her< 
the  rapidly  caving  bank  and  prevent  the  destruction  of  the  lev( 
taking  this  work,  surveys  were  made  of  locations  for  a  new  loo 
after  careful  study  of  the  several  methods  of  meeting  the  si 
comparative  cost,  that  decision  was  made  in  favor  of  holdin 
estimated  cost  of  the  loop  on  the  location  considered  the  best 
right  of  way  and  land  damages,  was  $793,000;  while  the  cost 
now  In  place,  plus  the  cost  of  the  needed  extension  and  a  short 
end,  will  be  about  $315,000.  The  latter  constructions  may  res 
problem  without  any  additional  expenditure,  as  the  proposed 
revetment  will  reach  a  resisting  bank  protected  by  an  old  cypr 
threatened  angle  of  the  levee  further  below  will  be  covered 
tfhort  loop.     (See  maps  Xos.  5  and  10,  herewith.) 

Work  during  the  season  was  carried  on  under  an  allotment 
appropriation  for  fiscal  year  1905  (act  of  April  28,  1904)  and  a 
I^wer  Yazoo  levee  district  of  $50,000  from  the  same  appropri 

Payments  amounting  to  $11,009.45  were  made  by  the  Missii 
for  stone  used  in  this  work,  the  allotment  for  same  being  li 
need  for  the  material  being  urgent. 

The  total  cost  of  the  season's  work  was  $152,471.51,  mal 
linear  foot  of  revetment  $30.31. 

Six  mattresses  were  constructed,  making  a  total  effective  lei 
in  addition,  nine  small  connecting  mats  were  placed.  Part  of 
was  lost  during  sinking,  due  to  the  breaking  of  the  manila  cab 
mooring  barges  In  place.  Precaution  had  been  taken  to  increj 
these  cables  to  seven,  and  to  use  only  new  2-inch  lines  on  ac< 
current  of  5i  feet  i>er  second  prevailing.  The  outer  line,  which 
to  be  below  si)ecifled  strength,  parted  first,  and  the  others  failc 
FupiK)rt  the  great  additional  stress  thereby  placed  upon  them, 
engaged  In  weighting  the  mattress  were  attached  to  the  moorlr 
the  failure  of  the  lines,  they  all  floated  down  over  the  mal 
became  helpless  from  a  loose  line  caught  in  the  wheel,  so  that 
lodged  against  the  floating  end  of  the  mattress  and  tore  it  ii 
section  floated  downstream.  Involving  a  loss  of  434  llneai 
$7,307.01. 

The  remainder  of  the  work  was  carried  to  a  successful  e 
considerably  delayed  and  Increased  in  cost  by  the  scarcity 
demoralization  of  the  force  by  the  breaking  out  of  smallpox.  T 
labor  was  not  sufficient  and  it  was  necessary  to  pay  the  transf 
obtained  In  St.  Louis  and  Memphis. 

The  bank  was  graded  to  a  sloi>e  of  about  1  to  3  and  paved 
feet  above  low  water,  except  for  a  short  section  which  was  ( 
feet.  Part  of  the  riprap  paving  was  placed  directly  on  the  ear 
was  underlaid  with  a  3  to  4  inch  layer  of  quarry  spalls ;  the 
were  carefully  mapped  with  a  view  of  inspecting  them  from 
determining  the  relative  stability  of  the  two  types  of  paving 
conditions.  ExF>erience  in  other  work  indicates  that  the  layer 
Increasing  the  first  cost,  will  almost  eliminate  the  necessity,  hei 
of  yearly  exi)endlture  for  exi^ensive  repairs. 

In  order  to  complete  this  work  before  the  annual  rise  it  be< 
transfer  a  mattress  party  and  outfit  from  the  first  district, 
value,  not  only  on  this  account,  but  also  for  the  opportunity  aff 
ing  details  of  plant  and  methods.  Some  slight  changes  wil] 
result  of  this  comparison.  (For  details  see  report  of  Assistani 
Hider,  Appendix  3  A,  herewith.) 

The  work  contemplated  during  the  coming  season  consists  o 
the  revetment  for  a  distance  of  1,(K)0  feet  downstream. 

Lake  Providence  reach  {5 11 -o 52  H.), —  (For  details  and  his 
herewith.)  This  section  of  tlie  river  was  selected  by  the  Comi 
its  formation  for  improvement  of  the  low-water  channel  by  me 
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works  and  revetment  of  caving  banks.  Though  market^  deepening  of  shallow 
crossings  resulted,  the  work  was  finally  discontinued  because  of  the  lack  of 
funds  and  the  enactment  of  a  law  limiting  the  use  of  bank  revetment.  Most 
of  the  structures,  which  were  comparatively  weak,  have  been  destroyed.  In 
later  years  active  revetment  work  was  resumed  at  Louisiana  Bend  and  at  Lake 
Providence,  but  with  special  objects  in  view. 

Louisiana  Bend,  La.  {522  R.). — (For  description  and  history  see  summary 
herewith.)  The  revetment  of  the  caving  bank  in  this  bend  was  undertaken  with 
a  view  of  obtaining  greater  permanence  in  the  channel  below.  About  4,000  feet 
of  the  lower  end,  which  was  of  old-style  woven  mattress,  except  for  600  feet 
fascine  mattress  reenforcement,  has  been  destroyed,  and  more  than  half  of  the 
remaining  11,820  feet  is  covered  by  a  bar  at  the  upper  end.  (See  map  No.  6, 
herewith. ) 

No  work  was  done  during  the  year  and  none  is  contemplated. 

Lake  Providence,  La,  (540  R.) — (For  description  and  history  see  summary 
herewith.)  The  town  of  Lake  Providence  and  the  important  levee  across  the 
foot  of  the  lake  is  protected  by  bank  revetment  having  an  effective  length  of 
12,600  feet;  of  this  2,200  feet  is  old-type  woven  mattress,  700  feet  is  woven 
mattress  reenforced  with  fascine  mattress,  5,000  feet  is  fascine  mattress  reen- 
forced  w^ith  fascine  mattress,  and  4,700  feet  is  original  fascine  mattress.  (See 
map  No.  7,  herew^ith.) 

The  season's  work  consisted  of  repairs  of  three  small  breaks  and  one  con- 
siderable break  in  the  upper-bank  paving.  (Connecting  mats  were  i)laced  over- 
lapping the  original  mattress,  the  upper  bank  was  resloped  and  repaved,  and 
drains  were  constructed.  Total  exi)enditures  for  the  season's  work  amounted 
to  $31,656.01,  from  allotment  applicable  thereto,  appropriations  of  March  3,  1903, 
and  April  28,  1904.  (For  details  see  report  of  Assistant  Engineer  Arthur  Hider, 
herewith.  Appendix  3  A.)  Part  of  the  work  was  done  with  the  first  district 
plant  and  party,  which  were  transferred  here  after  completing  its  portion  of  the 
work  at  Longwood.  Progress  of  the  work  was  delayed  by  the  breaking  out  of 
an  epidemic  of  smallpox,  which  caused  a  suspension  of  the  work  from  February 
1  to  15,  and  finally  the  disbandment  of  the  first  district  party;  the  work  was 
finally  completed  with  the  third-district  plant  and  party  transferred  from  Long- 
wood  after  the  work  there  was  finished. 

In  1901  a  channel  was  forming  at  the  upper  end  of  this  work,  and  the 
increased  current  and  its  direction  threatened  to  fiank  the  mattress  there.  To 
prevent  this  a  cut  was  dredged,  which  has  accomplished  the  purpose  in  view ; 
I  the  incipient  channel  has  filled  up  and  a  bar  has  formed,  masking  about  4,000 
feet  of  this  revetment.  The  attack  has  been  transferred  to  the  middle  and  the 
lower  end,  where  the  structures  are  better  able  to  resist  it.  (See  map  No.  11, 
herewith.)  There  are,  however,  two  sections,  1,2(X)  and  600  feet  long,  of  old-type 
woven  mattress  unreen forced  in  the  portion  now  subjected  to  attack.  During 
the  coming  season  it  is  contemplated  to  reenforce  as  much  of  these  sections  as 
funds  available  will  permit. 

Delta  Point,  La.  {598  R.). — (For  description  and  history,  see  summary  here- 
with.) This  revetment  was  placed  to  hold  the  point  and  prevent  further 
recession  of  the  channel  from  the  town  and  harbor  of  Vicksburg;  it  has  an 
effective  length  of  5,900  feet,  of  which  4,000  feet  is  of  woven  mattress,  600 
feet  is  of  woven  mattress  reenforced  with  fascine  mattress,  and  700  feet  is 
of  original  fascine  mattress.     (See  map  No.  8,  herewith.) 

Annual  hydrographic  surveys  have  been  made  of  the  reach  the  past  two  years 
for  the  purpose  of  watching  the  channel  movement;  this  has  a  tendency  that 
may  eventually  threaten  the  West  Pass  levee,  built  to  protect  Vicksburg  Harbor. 
(See  map  No.  13,  herewith.)  These  surveys  should  be  continued.  No  work 
except  the  survey  was  done  last  season,  and  no  other  is  contemplated  for  the 
coming  season. 

Stone. — Stone  for  the  season's  work  was  obtained  from  three  source^ :  At  the 
Government  quarry  on  the  Little  Red  River  11,376.4  cubic  yards  were  quarried 
by  day  labor  and  towed  by  Government  boats,  at  a  rate  of  $1.21  for  quarrying 
and  loading  and  $0.5436  for  towing ;  the  cost  of  5,811.6  cubic  yards  used  direct 
from  barges  was  therefore  $1.7536 ;  the  cost  of  5,564.8  cubic  yards  on  the  bank 
was  increased  $0,172  for  unloading  to  $1.9256,  while  the  cost  of  3,874  cubic  yards 
of  this  amount  delivered  on  barges  was  still  further  increased  by  $0.3557  for 
reloading  to  $2.2813  per  cubic  yard.  The  average  cost  of  stone  actually  used 
was  $1,953  per  cubic  yard  delivered  on  barges.  Under  a  contract  with  J.  J. 
Bali  &  Co.,  15.139.56  cubic  yards  were  delivered  on  the  bank  at  Arkansas  City 
at  $1.56  per  cubic  yard ;  this  stone  was  loaded  with  carts  and  wheelbarrows,  at 
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I 
a  unit  cost  of  $0.40,  making  a  total  cost  of  $1.95  per  cubic  yard  on  bargei 
Under  a  contract  with  Chas.  J.  Menges,  4,125.96  cubic  yards  w«*e  delivered  oi 
barges  at  tbe  Ix)ngwood  revetment  for  $1.75  per  cubic  yard.     The  slowness  d  ! 
delivery  by  contract  made  it  necessary  to  draw  on  the  reserve  supply  at  Greeo- 
viile,  of  which  3,874.1  cubic  yards  were  loaded  on  barges  with  carts  at  a  unii  j 
cost  of  $0.3557,  as  stated  above. 

There  is  now  on  the  bank  at  Greenville  a  reserve  supply  of  10,000  cubic  yards  ; 
and  at  the  Government  quarry  about  1,700  cubic  yards. 

The  quarry  force  was  disbanded  May  25,  1904.  and  the  quarry  has  not  siiw 
been  reoi)ened,  as  tlie  moderate  high-water  stages  could  not  be  counted  ou  b 
give  reliable  boating  depths  in  the  Little  Red  River.  It  is  probable  also  that 
with  power  appliances  for  loading,  purchase  by  contract  will  prove  more  eco^ 
nomical.  As  the  supply  for  the  troming  season  will  have  to  be  obtained  by  cofr 
tract,  it  is  contemplated  to  install  simple  power  appliances  to  demonstrate  this 
I)oint,  careful  study  having  shown  that  a  considerable  saving  may  thus  to 
expected. 

The  total  cost  of  stone  delivercMl  during  the  year  was  $51,594.05,  which,  1» 
$11,009.54  paid  by  the  Mississippi  levee  board,  was  paid  from  allotments  appli- 
cable thereto;  it  was  all  charged  in  proi)er  proportions  to  the  various  work* 
and  included  in  the  cost  thereof.  (For  details  see  report  of  Assistant  Enginetf 
Arthur  Hider,  Ai)pendlx  3  A,  herewith.) 

Plant, — Repairs  necessary  to  maintain  the  plant  in  good  condition  were  madf 
at  a  cost  of  $17,129.37  for  tlie  year.  The  cost  of  caring  for  plant  and  other 
property  was  $19,650.94,  making  the  total  ex|)enditure  for  care  and  repain 
$30,780.31.  No  new  plant  was  built.  (For  details  see  report  of  Assistant 
Engineer  Arthur  Hider,  Api)endix  3  A,  herewith.) 

The  estimated  cost  of  ordinary  and  extraordinary  repairs  during  the  coming 
year  is  $25,4(>7.50.  The  extraordinary  repairs  in  view  include  docking,  scniif 
ing,  and  painting  hull  of  towboat  Arthur  Uider,  estimated  co.st,  $3,200:  repaid 
to  hydraulic  grader,  estimated  cost,  $2,500,  and  extensive  repairs  to  some  of 
the  older  barges  and  (luarter  boats,  estimated  cost,  $7.6(32.50.  The  only  w* 
plant  in  contemplation  consists  of  a  power  appliance  for  loading  stone  from 
storage  i)ile  to  barges  and  equipment  of  a  derrick  barge  for  unloading  froa 
barges  to  bank  being  i)aved;  the  estimated  cost  is  $3,000.  (For  details  see 
report  of  Assistant  Engineer  Arthur  Ilider,  Appendix  3  A,  herewith.) 

Revetment  work  in  general. — Total  oxjienditures  for  revetnient  construction 
amounted  to  $190,072,84,  of  which  $43,601.33  was  for  repairs  and  $152,471il 
for  new  work ;  the  cost  of  stone  and  all  other  materials  expended  is  iucluded 
in  the  above,  as  well  as  a  proportion  of  the  main  oflice  expenses.  The  item  for 
new  work  included  $11,009.54  paid  by  the  Mississippi  levee  board  for  stone  u«d 
at  Long^'ood.  Expenditures  incidental  to  revetment  work  were  $36,780.31  f<f 
care  and  repair  of  plant,  and  $5,000.92  for  surveys. 

Repairs  and  reenforcement  of  revetments  of  an  approximate  present  valw 
tion  of  $1,500,000  have  cost  during  the  last  three  years  an  average  of  $76.7(» 
annually,  or  5.1  per  cent,  not  including  maintenance  of  plant,  which  is  about 
2.6  per  cent  annually.  Considering  all  the  circumstances,  the  necessltj*  o( 
renewing  old  work  of  weak  construction,  the  attacks  to  which  the  works  are 
subjected,  etc.,  this  Is  not  an  excessive  charge.  It  is,  nevertheless,  a  consider 
able  item  and  its  possible  reduction  deserves  close  study ;  also  the  question  of 
reducing  the  c^ost  of  new  work,  which  has  undoubtedly  been  increasing  froo 
various  assignable  causes.  The  lines  on  which  the  accomplishment  of  tlie« 
objects  may  best  be  sought  are  greater  stability  of  construction,  especially  oi 
the  upper  bank  paving ;  thorough  drainage  of  old  borrow  pits  and  the  bnttnrt 
generally  to  reduce  the  saturation  of  the  banks  to  a  minimum ;  the  use  <rf 
power  appliances  for  handling  stone,  and  any  otlier  expedient  that  will  elimi- 
nate as  far  as  practicable  that  most  jwtent  factor  of  increased  expense,  the 
labor  problem. 

rniforiiily  itemized  reports  of  cost  of  all  the  revetment  work  in  the  several 
districts  would  be  of  great  value. 

Surveys.— The  regular  surveys  of  bank  revetments  and  caving  bends  hare 
been  made;  also  additional  reach  survej^s  below  Lagrange  and  Hollybrook 
crevasses  and  above  Delta  Point.  Expenditures  for  this  purpose  were  |5,00l).92 
under  allotments  from  appropriations  of  March  3,  1903,  and  April  28,  t90i 
(For  details  see  report  of  Junior  Engineer  L.  Y.  Kerr,  Appendix  3B,  herewith.) 
(See  maps  Nos.  2  to  l.S,  herewith.) 

The  reach  surveys  below  the  1903  crevasses  were  for  the  purpose  of  throwing 
light  on  the  question  of  channel  changes  due  to  a  crevasse  and  Its  subsequent 
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closure.  The  results  show  a  fill  in  one  case  and  a  scour  in  the  other,  so  that 
no  i)oRltive  conclusions  can  be  drawn.  Further  surveys  ap[)ear  to  be  unnecessary, 
on  account  of  the  discrepancies  in  the  data  to  date  and  the  improbability  of 
their  being  reconciled  by  future  changes. 

I' ART  2.— LEVEE  WORK. 
SECTION   I. — SUMMARY. 

Levee  building  in  Mississippi  prior  to  1882. — Of  the  314  miles  of  levee  now 
existing  in  Mississippi,  124  miles  are  in  the  second  and  190  miles  in  the  third  dis- 
trict, the  point  of  division  being  on  the  Coahoma-Bolivar  county  line.  So  little  of 
the  history  of  levees  in  Mississippi  prior  to  1882  belongs  especially  to  the  upi)er 
district  that  this  sketch  of  this  period  will  include  both  districts. 

In  1844  many  Isolated  levees  existed  along  the  lower  part  of  the  Yazoo  front. 
All  levee  building  in  the  years  immediately  following  was  done  by  planters 
along  their  own  fronts. 

Later  a  "  Superior  board  of  levee  commissioners  "  was  organized  and  was  in 
existence  until  1858,  but  its  power  was  only  nominal.  The  counties  fronting 
on  the  river  did  a  great  deal  of  work  and  became  very  much  in  debt.  It  is 
estimated  that  of  this  Indebtedness  Bolivar  County  owed  $197,000 ;  Washington 
County,  $165,000;   and  Issaquena  County,  $100,000. 

In  1858  a  levee  district  was  formed  for  the  Yazoo  Basin,  including  the  back 
counties  to  be  protected.  A  tax  of  10  cents  per  acre  was  laid  on  all  lands  to 
be  protected,  and  the  front  counties  were  permitted  to  lay  an  additional  tax 
of  25  cents  an  acre  on  all  the  lands  Within  their  own  borders.  Contracts  were 
entered  into  in  the  years  1860-61  to  the  amount  of  $1,250,000,  but  the  war 
caused  a  suspension  of  the  work,  and  there  is  no  record  left  of  how  much  work 
was  done  under  these  contracts.  These  levees  had  a  crown  5  feet  wide,  a 
front  slope  of  6  to  1,  a  back  slope  of  2^  to  1,  and  had  grades  varying  from 
4  feet  in  De  Soto  to  5.4  feet  In  Issaquena  County  above  the  highest  known 
water,  which  at  som^  points  was  that  of  1858  and  at  others  that  of  1859. 
Though  the  levees  built  under  the  organized  levee  board  were  breached  in 
many  places  by  the  floods  of  1862,  1865,  and  1867,  and  required  work  to  close 
the  crevasses  formed,  they  were  built  to  such  a  height  that  no  enlargement  of 
them  was  undertaken  until  about  1890. 

After  the  war  there  was  a  division  between  the  upper  and  lower  front  and 
back  counties.  In  1871  the  upper  district  was  organized  under  the  name  of 
district  No.  1.  It  comprised  De  Soto,  Tunica,  Coahoma,  Tallahatchie,  and 
Panola  counties  and  six  townships  of  Sunflower  County.  In  1876  It  had  become 
very  much  in  debt  and  was  abolished  by  law. 

In  1865  the  lower  district  was  organized  under  the  name  of  the  "  Board  of 
commissioners  for  Bolivar,  Washington,  and  Issaquena  counties."  Its  prin- 
cipal source  of  revenue  was  a  tax  of  1  cent  per  pound  on  cotton,  which  produced 
a  large  income.  Prices  for  levee  construction  were,  however,  very  high  (40,  50, 
or  60  cents  per  cubic  yard),  and  the  administration  often  very  lax;  the  result 
being  that  they  had  very  little  to  show  for  the  large  expenditures  of  this  period. 
In  1876,  upon  the  abolition  of  district  No.  1,  this  (lower)  district,  being  then 
the  only  one  in  the  State,  changed  its  name  to  "  The  Mississippi  levee  district," 
which  is  still  its  official  title.  From  1876  to  1882  it  was  administered  by  a 
**  reform  board,"  which  devoted  Itself  to  retrenchments.  It  paid  off  half  a 
million  dollars  of  its  indebtedness  and  reduced  the  cotton  tax  to  $1  per  bale,  or 
less.  The  flood  of  1876,  the  highest  since  1867,  was  of  only  a  moderate  height ; 
the  enlargement  of  the  levee  was  therefore  regarded  as  unnecessary  and  the 
levee  construction  was  limited  to  the  new  loops  required  in  front  of  caving 
banks.  In  1882  the  great  flood  came,  which  "  wiped  out  levees  and  board  alike." 
The  only  engineering  records  of  this  district  during  this  period  that  have  been 
preserved  are  contained  on  a  map  of  a  survey  of  the  levee  In  1867,  made  under 
direction  of  Mr.  Minor  Merrlwether,  engineer  of  the  levee  board  of  the  lower 
district. 

Floods  of  1882,  and  condition  of  levees,  etc, — ^The  flood  of  1882  was  the  great- 
est known  to  that  date.  While  there  were  some  levees  as  much  as  4  feet  higher 
than  this  flood,  there  were  many  miles  overtopped  and  washed  away  by  it. 
All  the  alluvial  bottoms  were  overflowed,  causing  very  great  destruction  not 
only  to  the  levees  but  also  to  the  property  behind  them,  although  the  flood  did 
aot  nearly  reach  the  height  that  It  would  have  attained  If  It  had  been  confined 
between  the  levees.    In  their  impoverished  condition,  with  so  much  of  their 
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works  swept  away,  and  with  their  bonds  and  the  Interest  on  them  remaining  a 
a  constant  liability,  and  with  a  better  conception  of  the  great  magnitude  of  tic 
undertaicing,  the  people  were  thoroughly  discouraged.  The  Mississippi  RItk 
CJommission,  however,  began  making  allotments  to  aid  In  the  construction  i 
levees.  These  wore  small  at  first,  but  they  gave  the  people  hope  and  encom-agt 
ment  They  have  increased  from  time  to  time  as  the  levee  question  has  beoo» 
better  understood,  and  found  to  be  more  and  more  Involved  In  the  problem  << 
controlling  the  river  and  improving  its  navigation. 

From  1865  to  July,  1882,  the  Mississippi  (Lower  Yazoo)  levee  board  ezpendd 
$3,557,918.47. 

Yardage  in  place  after  the  flood  of  1882,  and  before  repair  or  re- 
building     6,  278.72 

Abandoned    in    1882 310,at 

Leaving  available  In  1882 5,968.TS 

Sketch  of  the  Lower  Yazoo  levee  district  since  1882. — ^The  following  \$i 
table  of  maximum  gauge  readings  for  the  greater  floods  since  1876  at  Cairo  airi 
important  jioints  along  the  district : 


Year. 

__ 

1876 

1»82 

1883 

1884 

1886 

1888 

1890 

1891 

1892 

1898 

1897 

1903 

Cairo. 

Mouth 
White 
River. 

Arkansas 
City. 

45.5 
47.0 

Green- 
ville. 

TAke 
Provl. 
dence. 

bupg 

46.38 

46.7 
48.4 

87.95 
38.82 

449 

51.87 

4i.44 

4^i 

52.17 

48.0 

46.32 

40.40 

36.47 

a« 

51.79 

47.9 

46.5 

41.1 

38.4 

*t 

50.98 

48.2 

46.9 

41.17 

87.91 

44.B 

45.25 

45.55 

45.37 

40.65 

38.1 

44.r 

48.8 

50.4 

49.3 

48.4 

40.3 

«l 

46.2 

47.7 

48.2 

43.2 

41.0 

ftl 

48.8 

49.3 

50.0 

44.2 

41.9 

iti 

49.3 

49.5 

50.2 

44.8 

41.8 

Ai 

51.7 

52.4 

51.9 

46.76 

44.5 

ae 

50.6 

63.7 

68.0 

49.1 

46.5 

51.1 

The  result  of  the  building  of  the  levees  In  the  Upper  Yazoo  district  betweo 
1884  and  1886  is  shown  by  a  study  of  the  maximum  gauge  readings  at  mouth  rf 
White  River  for  these  years,  while  the  effect  of  the  closing  of  the  gai»  in 
the  Arkansas  levees  between  1886  and  1888  is  shown  by  a  study  of  the  g^uge 
readings  for  these  year.*?  at  all  the  stations  given. 

In  1882  the  whole  district  was  overflowed,  or  an  area  of  about  3,170  squat* 
miles  more  than  would  have  been  overflowed  around  the  lower  end  of  the  present 
levee  system.  The  same  Is  true  of  the  overflow  from  the  flood  of  1897.  In  1890 
about  1,9()0  square  miles  and  In  1903  about  1,460  square  miles  were  overflowed, 
or  about  1,140  and  8(50  square  miles,  respectively,  due  to  crevasses. 

The  grades  after  the  flood  of  1882  were  to  be  the  same  as  the  adjacent 
levees,  but  nowhere  less  than  the  high  water  of  that  year,  the  average  height 
for  the  whole  system  being  about  2  feet  above.  Later,  a  grade  of  3  feet  above 
the  highest  known  water  was  used  until  the  flood  of  1903,  after  which  a 
provisional  height  of  2  feet  above  tliis  flood  was  generally  used  in  construc- 
tion. The  present  adopted  ultimate  grade  is  6  feet  above  the  1897  high  water. 
Taking  Greenville  as  an  illustration,  the  changes  in  grade  are  shown  as  fol- 
lows :  1882,  43.4 ;  1886,  44.2 ;  1888,  45.6 ;  1890,  46,4 ;  1892,  47.2 ;  1897,  49.8,  and 
1903,  51.1,  or  a  total  change  of  7.7  feet  in  the  twenty-one  years.  The  Misste- 
siijpi  (Lower  Yazoo)  levee  board  instead  of  using  3  feet  throughout  these  years 
used  4  feet  above  the  1888  and  5  feet  above  the  1891  floods,  these  being  com- 
paratively well  conflned  and  3  feet  above  what  it  was  flgured  that  the  flood  of 
1890  would  have  attained  if  there  had  been  no  crevasses.  These  grades  did  not 
differ  very  much  from  those  used  in  the  construction  by  the  United  States. 
Since  1893  levee  construction  by  the  local  boards  has  been,  in  general,  to  the 
same  grade  as  that  under  the  Miasissii)pi  River  Commission.  From  1882  to 
1888  a  width  of  crown  of  only  2  feet  was  used  in  order  to  reach  the  necessary 
height  of  grade  with  the  limited  means  at  command.  This  width  was  found  too 
weak  and  otherwise  unsatisfactory,  and  a  large  amount  of  work  was  done  to 
1899  to  give  such  levees  a  standard  width  of  8  feet,  funds  being  provided  tnsa 
the  proceeds  of  a  loan  negotiated  for  that  purpose. 
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The  expenditures  from  July,  1882,  to  May  1,  1905,  are  as  follows : 

By  the  Mississippi  levee  board:  ' 

For    construction $5,319,929.23 

For   rights  of  way,   litigation,   office  ^xfjeuses,   high-water 

protection,    etc 3, 337, 925. 44 

Total    8,657,854.67 


By  the  United  States : 

For    construction 3,160,529.25 

High-water  protection,  repairs,  and  engineering 530,853.42 


Total 3,691,382.67 

The  total  cost  for  levee  work  to  date  is  $12,349,237.34,  or  about  $65,500  per 
mile  for  the  188.6  miles  of  present  eflfcH'tive  levees  in  the  district. 

Upper  Yazoo  district — ^The  upper  and  back  counties  were  organized  into  a 
levee  district  in  1884.  It  was  called  the  "  Yazoo-Mississippi  Delta  levee  dis- 
trict,'* and  still  retains  that  name.  It  comprises  the  folK>v'ing  counties:  De 
feoto.  Tunica,  Tallahatchie,  Panola,  Quitman,   Sunllower,  Leflore,   Yazoo,  and 

HolUM.S. 

Development  of  the  country  in  Yazoo  Delta  from  1882  to  1905. — ^The  following 
statistics  show  the  growth  of  the  country  in  the  Yazoo-Mlsslssippl  Delta,  which 
comprises  all  the  country  protected  by  levees  in  Mississippi : 


Year. 


Cotton 
crop. 


1882. 
1906. 


Bales. 
185,000 
450,000 


Rail-  I  R«nv,  '    Oil 
yo^^  I  Banks,   ^^g 

i 

I  ! 


I 

Com-  !  Elec- 

press-  trie  car 

es.     I  lines. 


MiUs. 

1 

41 

1 

1,000 

90 

1 

28  1 


Lum- 
ber 
millB. 


Valne  of  lands  per 
acre. 


Timber. 


As  a  further  example  of  the  growth  of  the  <x)untry,  the  following  statistics 
'  for  the  city  of  Greenville  are  submitted : 


Year. 


Ilati 


*opu- 
^tfon. 


value. 


1882 1    8,000  I  $1,750,000 

1904 10,420  I    4,900,000 


Num-l^i>i^j'Num. 
w««     andsur-,  i^. 


ber. 


Year. 

Oas  com- 
pany. 

Electric 
light. 

Electric 
car  lines. 

1888 

1904 

0 
120,000 

0 
$150,000 

0 
$50,000 

Wholesale, 

grroceries, ' 

annual 

sales. 


0 
$2,500,000 


Bawmills. 


!  Packing'      Ice      ' 

Com-     company!  plants,      \ ■ — 

presses,    branch- ,    daily    ;  Num-  r«OT,u«i 
I       es.       :capacfty.|  ber.     Capital. 


|capacity.| 


0  0 

$150,000  <    $40,000 


Tons. 

4  I 
100  , 


$15,000 
80,000 


By  preventing  the  frequent  recurrence  of  overflows,  which  so  often  flooded 
the  country  with  vegetable  mold,  l)esides  converting  it  into  a  disease-breeding 
swamp,  and  by  enabling  the  Inhabitants  to  clear  and  cultivate  the  land  without 
l)elng  so  often  subject  to  the  discomforts  attending  overflows,  the  levees  have 
been  the  means  of  Improving  the  healthfulness  of  the  country. 

Levee  building  in  Louisiana  and  Arkansas  prior  to  1882. — Small  levees  were 
built  by  the  flrst  settlers  as  early  as  1717  In  the  vicinity  of  New  Orleans.  With 
the  development  of  the  country  on  the  right  bank  of  the  Mississippi  the  levees 
were  enlarged  and  extended,  so  that  in  1844  there  was  a  continuous  line  from 
the  lower  limit  of  this  district  to  the  mouth  of  the  Arkansas  River.  The  grade 
of  the  levees  was  about  1  foot  above  the  highest  known  water,  making  the 
average  height  about  4  feet  The  base  of  the  levee  was  generally  made  five 
times  the  height 
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The  high  water  of  1844  broke  the  levees  In  many  places.  Between  1844  aid 
1850  but  little  attention  was  paid  to  keeping  up  the  embankments,  though  son 
scattered  work  was  done  by  Individual  planters. 

By  Congressional  act  of  September  25,  1850,  all  Government  lands  in  the  ovef 
flowed  sections  of  these  States,  as  well  as  of  Mississippi  and  Missouri,  vrm 
transferred  to  the  State  authorities  as  a  measure  of  assistance  in  malntainj|{ 
the  levee  system.  Some  of  the  land  was  sold,  and  with  the  proceeds  the  entia 
line  was  put  in  fairly  good  condition  south  of  Amos  Bayou.  During  this  perlni 
of  reconstruction  the  rules  in  Arkansas  were  that  the  grade  should  be  30  inchs 
above  the  highest  known  water,  the  base  seven  times  the  height,  and  the  widtk 
of  crown  equal  to  the  height. 

The  flood  of  1858  washed  away  many  miles  of  the  line,  and  much  additioiu! 
damage  resuiteii  from  the  flood  of  the  following  year,  w^ich  was  nearly  i 
great.  After  these  floods  the  levees  were  in  a  ragged  and  broken  condidcs. 
which  was  contributed  to  by  the  rapid  caving  of  the  banks.  In  this  conditio 
they  remained  until  long  after  the  close  of  the  civil  war. 

Under  the  reconstruction  regime  Desha  and  Chicot  counties  in  Arkansas  wen 
authorizeil  to  issue  bonds  to  aid  in  the  coustniction  of  a  railroad,  the  embank 
ment  of  which  was  to  serve  also  as  a  levee.  An  indebtedness  of  $200,000  wii 
thus  incurred,  but,  through  floods,  mismanagement,  and  frauds,  practlcallr 
nothing  was  accomplished  either  in  railroad  or  levee  construction. 

Some  work  was  done  from  1870  to  1882  by  individuals  working  together.  \H 
it  was  not  until  after  the  establishment  of  the  Mississippi  River  Conimisski 
in  1879  tliat  local  interests  were  organissed  into  levee  boards. 

Levee  building  after  1882. — Beginning  in  1882  allotments  were  made  by  lit 
Mississippi  River  Commission  for  levees.  In  this  district  most  of  the  construe 
tion  work  made  by  the  Government  was  done  in  Arkansas  on  accx>unt  of  tte 
Importance  of  the  upper  end  of  the  line  to  the  large  area  of  land  below,  th 
IK)or  condition  of  these  levees,  and  the  inability  of  the  local  interests  adjacei 
thereto  to  meet  the  situation.  The  Tensas  Basin  levee  board,  of  Louisiana, !» 
also  contributed  nearly  all  of  its  available  funds  to  the  construction  and  mali^ 
tenance  of  the  Arkansas  line  on  account  of  the  protection  afforded  by  it  t« 
lands  in  that  section. 

In  1804  the  Jurisdiction  of  the  Commission  was  extended  to  include  thf 
Arkansas  River  levee  below  Redfork,  Ark.  This  line  extends  above  Redftri 
to  Pine  Bluff,  which  section  is  maintained  entirely  by  local  interests.  At  the 
lower  end  there  is  a  considerable  gap  between  this  and  the  Mississippi  River  lint 

Local  levee  boards  were  organized  as  follows:  Desha,  Ark.,  in  1883;  Chicot 
Ark.,  in  1884 ;  Tensas  Basin,  La.,  In  1886 ;  Fifth  Louisiana,  in  1886,  and  M- 
fork.  Ark.,  in  1801.  A  board  of  State  engineers  was  instituted  in  Louisiana 
in  1879,  which  besides  having  charge  of  the  direct  expenditure  of  State  funds 
for  levee  construction  keeps  in  touch  with  and  advises  the  various  levee  boards 
of  the  State. 

The  very  considerable  floods  of  1898  and  1904  were  passed  without  any  breaks 
in  the  levees.  In  the  flood  of  1882  there  were  many  breaks  and  the  area  over- 
flowed was  3,000  square  miles ;  in  that  of  1890  there  were  17  crevasses  and  the 
overflowed  area  was  2,500  square  miles :  in  that  of  1897  there  were  3  crevasse^* 
and  the  area  overflowed  was  1,030  square  miles ;  and  in  that  of  1903  there  wsh 
1  crevasse,  the  area  overflowed  being  1,300  square  miles.  After  each  flood  the 
crevasses  were  promptly  dosed,  the  height  and  section  of  the  embankments 
increased,  and  every  effort  made  to  so  strengthen  the  system  as  to  safely  pass 
recurring  floods. 

The  floods  of  1890,  1891,  1892,  and  1893  demonstrated  that  it  would  be  best  to 
abandon  the  old  Arkansas  levees,  their  foundations  and  construction  having  b^^ 
shown  to  be  so  bad  that  it  would  be  i)oor  iwlicy  to  place  uiwn  them  the  necessaiy 
enlargements.  A  new  and  more  retired  line  was  adopted  and  the  rebuilding 
progressed  until  there  now  remains  only  a  few  thousand  feet  on  the  old  location. 

Efforts  are  now  being  directed  toward  raising  the  entire  line  at  least  2  feet 
above  the  high  water  of  1903.  In  Ix)uisiana  this  has  been  fully  attained,  and  la 
Arkansas  it  will  be  attained  probably  next  year.  The  average  height  of  the 
embankment  has  increased  during  recent  years  so  as  to  maintain  about  the  same 
grades  as  have  been  given  under  the  Lower  ^  azoo  levee  district  An  ultimate 
grade  of  6  feet  above  the  1897  high  water  was  tentatively  adopted  by  the  Com- 
mission in  1898,  but  it  may  require  some  modifications  in  view  of  the  heights 
which  were  reached  by  the  flood  of  1903  and  the  height  which  may  be  reached 
by  future  floods. 
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Expenditures  in  the  Upper  Tensas  district  from  1882  to  May  i,  1905, 

By  the  United  States : 

For  construction $4,006,380. 10 

For  high  water  protection,  repairs,  engineering,  etc 814, 47(5.  89 

Total   4, 820, 857.  08 

By  levee  boards : 
For  construction  and  maintenance <»  3, 209,  796. 43 

Total   8, 030,  653.  51 

This  shows  a  cost  of  about  $42,250  per  mile  for  the  190.2  miles  of  effective 
levee  now  in  the  system. 

The  following  comparative  statistics  will  show  the  development  of  the  country 
since  the  beginning  of  the  present  system  of  levees,  in  1882 : 


Tear. 

T>__^_ 

Ball- 
roads. 

Oil 

Saw- 

Ice 
plants. 

Arte- 
sian 
wells. 

Tele- 
phone 

Tines. 

Value  of  lands  per  acre. 

mills. 

mills. 

Timber. 

Cultivated. 

1882 

1905 

1 

14 

Miles. 
106 
665 

1 

7 

10 
40 

0 

4 

0 
10 

Miles. 

0 

Many. 

10.25  to  fl.OO 
5. 00  to  20. 00 

$5.00  to  $10.00 
60.00  to   75.00 

Year. 


18H8. 
1905. 


Street  -pKVing. 


Miles. 


Electric 

1      Ught 

Cost.      I    plantu. 


0 
$150,000 


Wholesale 
groceries. 


Ck>m- 
presses. 


J^^l    Telegraph 
company        hWaa 
branSw.  1      "^^' 


Miles.    • 
0  106 

4  565 


I  SECTION   II. — ^REPOBT  ON  IJIVEE   WORK   FOB  FISCAL  YEAB. 

Lower  Yazoo  levee  district  (865  to  592  L.). — (For  description  and  history  see 
suuiiuary  herewith,  and  reports  of  the  Mississippi  River  Commission  since 
1882.)  This  district  has  a  continuous  levee  line  188.6  miles  long  to  Eagle  Lake 
(584  L.).  Its  construction  to  the  mouth  of  the  Yazoo  River  will  Involve  an 
extension  of  about  14  miles,  and  when  completed  it  will  protect  an  area  of  3,367 
square  miles.  % 

At  the  beginning  of  the  year  all  but  three  of  the  1903-4  contracts  had  been 
completed;  there  still  remaining  to  be  placed  196,045  cubic  yards.  Under  an 
allotment  of  $150,000  ($50,000  reallotted  to  revetment  at  Longwood),  from 
appropriations  of  April  28,  1904,  for  fiscal  year  1905,  one  contract  was  made  for 
placing  344,797  cubic  yards  of  enlargement  and  topping.  In  addition  an 
informal  contract  was  made  for  1,594  cubic  yards  of  subbanquette.  All  uncom- 
pleted 1903-4  contracts  and  1904-5  contracts  have  been  completed  during  the 
year. 

Under  allotment  of  $150,000  from  appropriation  of  April  28,  1904,  for  fiscal 
rear  190C,  two  contracts  were  made  for  placing  621,888  cubic  yards  of  new  work 
tnd  enlargement,  therby  anticipating  expenditure  of  funds  for  this  fiscal 
year;  there  remains  to  be  placed  82,072  cubic  yards  to  complete.  As  funds 
rould  not  be  available  for  this  work  until  July  1,  1905,  the  contractors  have 
made  arrangements  with  various  parties  for  cashing  their  monthly  estimates, 
and  the  Mississippi  levee  board,  as  per  agreement  previous  to  the  letting  of  the 
rork,  has  paid  the  discounts,  thereby  insuring  to  the  contractor  the  full  amount 
of  the  estimates. 

The  average  cost  of  levee  construction  this  year  was  17.3  cents  per  cubic 
yard. 

Minor  contracts  were  made  for  repair  work,  weed  cutting,  etc.,  which  have 
been  completed.  Expenditures  on  this  account  were  $8,191.21,  paid  by  the 
United  States,  plus  $4,751.30  paid  by  the  Mississippi  levee  board. 

The  levee  board  placed  4,246,661  cubic  yards  during  the  year,  being  enabled 
to  do  this  large  amount  of  work  by  the  specially  authorized  sale  of  $1,000,000 
vorth  of  bonds. 


o  This  Is  exclusive  of  costs  of  rights  of  way,  litigation,  oflSce  expenses,  etc.,  of 
which  no  complete  record  is  available. 
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Summary  of  earth  in  place. 

Chi.  yari* 

In  place  April  30.  1904 35,615,381 

Added  by  the  United  States 1.040,708 

Added  by  levee  board 4,24<>,(561 

5,287.369 

Lost  and  abandoned 2,997,000 

2,290,3« 


In  place  April  30.  1905 37.905,; 

Required  to  complete  to  Commiiwion  grade  and  section,  about  12,000,OD| 
cubic  yards,  at  an  estimated  cost  of  $2,400,000.  (For  details  see  report  i 
Assistant  Engineer  E.  C.  Tollinger,  Appendix  3  C,  herewith.) 

Upper  Temas  levee  district  (402  to  606  Je.).— (For  description  and  history  m 
summary  herewith  and  reports  of  the  MissiRsii)i)l  Kiver  C^ommission  since  1882.| 
The  levees  in  this  district  consist  of  two  lines — one  17.5  miles  long,  being  M 
extension  of  the  Arl^ansas  River  levee  below  Redfork,  Ark.,  and  the  other,  17!if 
miles  long,  being  the  Mississippi  River  levee,  which  begins  on  comparatireiy 
high  ground  at  Costello's  gin,  extends  in  a  southeasterly  direction  to  the  bank  i 
the  river,  thence  along  the  right  bank  of  the  river  to  the  limit  of  the  district  it 
Warreuton.     The  total  length  of  levee  line  is  100.2  miles. 

At  the  beginning  of  the  year  there  were  no  uncompleted  1003-4  contwcte 
Under  an  allotment  of  $230,000  from  appropriation  of  April  28,  1904.  for  tte 
fiscal  year  1905.  three  contracts  were  made  for  the  placing  of  928.388  cul* 
yards  of  new  and  enlargement  work ;  of  this  amount  there  still  remains  49.1U 
cubic  yards  to  be  placed. 

Under  allotment  of  $230,000  from  appropriation  of  April  28.  1904,  for  tli 
fiscal  year  190^^,  four  contracts  were  made  for  placing  1,133,772  cubic  yardL 
thus  anticipating  the  ex[)enditure  of  funds  for  this  fiscal  year.  As  funds  wooli 
not  be  available  for  this  work  until  July  1,  1905,  the  contractors  made  arrani^ 
ments  with  various  parties  for  discounting  their  estimates,  the  local  lew 
boards  having  agreed  previous  to  the  letting  to  pay  the  discount,  thus  insuriic 
to  the  contractors  the  full  value  of  their  estimates.  There  still  remain  tote 
placed  under  these  contracts  337,747  cubic  yards. 

The  average  cost  of  levee  constructed  this  year  was  20.1  cents  per  cubic  yait 

Repairs  have  been  made  by  day  labor  on  levees  damaged  by  rain  and  wik 
wash,  and  a  few  minor  repairs  have  been  made  on  spurs  and  road  CTOs&wff- 
Material  placed,  28,671  cubic  yards,  at  a  cost  of  $7,177.50,  or  an  average  ptr 
unit  of  25  cents.  Weed  cutting  in  Louisiana  was  undertaken  by  the  Flflh 
Louisiana  levee  board ;  in  Arkansas  but  little  was  necessary,  as  the  levees  are 
generally  well  sodded  and  pastured.  Expenditures,  $024.93  for  cutting  1,779.7 
stations ;  average  cost  per  station,  35.1  cents.  Number  of  station  resodded,  290. 
at  a  cost  of  $451.96. 

Total  exi>enditures  for  repairs,  weed  cutting,  and  resodding.  $8,254.39. 

The  local  levee  boards  did  the  following  work : 

Cu.  ytrfS" 

Redfork 0 

Desha 10.334 

Chicot 0 

Tensas  Basin 130,002 

Fifth  Louisiana 520,  W7 

Total 660.483 

Summary  of  earth  in  place, 

Cu.  yirfs. 

In  place  April  30,  1904 30,784,126 

Added  by  the  United  States 1.075,297 

Added  by  levee  boards 660,483 

2  335  780 

Lost  and  abandoned '  653!  600  _ 

1,682,180 

In  place  April  30,  1905 32,406^300 
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Required  to  complete  to  Commission  grade,  about  16,532,000  cubic  yards,  at 
an  estimated  cost  of  $3,306,400.  (For  details  see  report  of  Assistant  Engineer 
A.  M.  Todd,  Appendix  3  D,  herewith.) 

Levee  work  generally. — The  immediate  object  in  view  in  this  district  is  the 
construction  of  the  levees  to  a  height  of  2  feet  atK>ve  the  high  water  of  1903. 
To  fully  accomplish  this  in  the  next  couple  of  years  some  sacrifice  in  section 
will  be  necessary  and  is  being  made  by  the  use  of  topping.  Some  of  the  topping 
placed  during  the  year  was  only  a  small  bank  of  earth,  with  a  2-foot  crown  or 
less  and  as  steep  slopes  as  possible,  which  is  of  little  use  except  as  an  important 
preparation  for  a  high-water  fight  The  continued  use  of  topping  is  contem- 
plated this  year,  but  only  where  the  levee  is  of  good  material,  standard  slopes. 
and  well  protected  from  wave  wash ;  the  crown  is  to  be  4  feet  wide,  front  slope 
1  to  2,  and  back  slope  1  to  3  in  prolongation  of  the  levee  back  slope,  thus  giving 
what  in  reality  is  an  enlargement  of  reduced  section.  By  complying  with  the 
above  rules  it  is  hoped  and  believed  that  such  work  will  be  all  sufficient  until 
the  final  enlargement  of  the  levee  to  full  Commission  grade  and  section  is  under- 
taken. (See  maps  Nos.  14  and  15  herewith  for  comparison  of  present  height 
of  levee  with  flood  height) 

A  certain  and  substantial  reduction  of  the  overflowed  area  may  be  effected 
by  the  extension  of  the  Mississippi  levee  toward  the  mouth  of  the  Ya^oo,  and 
lot  the  Arkansas  River  levee  toward  Cypress  Creek ;  the  latter  should  be 
extended,  at  least  to  the  high  ground,  soon,  the  end  at  present  being  in  a  low 
j  swamp. 

Extended  study  has  been  given  to  the  effects  of  flow  across  points  during 
floods  and  to  the  results  to  be  obtained  if  spur  levees  should  be  built  to  cut  off 
'Such  flow  and  force  it  around  the  main  channel  of  the  river.  A  special  report 
on  this  subject  has  been  submitted  by  the  board  of  district  officers  in  connec- 
4tlon  with  their  report  on  levee  grades  and  alignment. 

■  Especially  favorable  conditions  for  this  study  were  presented  in  the  Arkansas 
JCity-Greenville  reach,  where,  in  1903,  the  quantity  and  extent  of  across-point 
tLow  was  greatly  Increased  over  former  floods  by  the  failure  of  the  Huntington 
Point  levee,  the  unprecedented  high  water,  and  the  washing  away  of  the  old 
levee  on  Leland  Neck.  It  Is  estimated  that  at  Huntington  and  Leland  about 
one-fourth  of  the  entire  flood  was  abstracted  from  the  main  channel,  poured 
violently  across  the  necks,  and  was  again  added  to  the  main  flow  below  with 
such  velocity  and  direction  as  to  produce  great  disturbance  thereto.  Great 
Quantities  of  water  also  flowed  across  the  three  other  points  between  Hunt- 
ington and  Leland.  The  abnormal  height  reached  at  Greenville  was  naturally 
ascribed  to  this  unusual  across-point  flow — a  view  that  is  sustained  by  the 
tact  that  up  to  and  considerably  above  a  bank-full  stage  the  Greenville  gauge 
reading  increases  uniformly  with  that  of  Arkansas  City.  A  further  proof  is 
had  in  the  effect  of  the  spur  built  on  Leland  Neck,  to  which  is  ascribed  a  rela- 
tively lower  gauge  reading  at  Greenville  of  about  1  foot  in  the  flood  of  1904. 
Further  study  will  be  given  to  this  important  subject  which,  if  all  the  indica- 
tions are  substantiated,  may  make  it  advisable  to  construct  spurs  on  some  or 
all  of  these  necks  rather  than  increase  the  ultimate  levee  grades  below  at 
much  greater  expense. 

Caving  hanks, — Continued  observations  and  surveys  have  been  made  of 
caving  banks  which  threatened  cut-offs  or  endangered  the  levees.  The  only 
fituations  that  will  probably  necessitate  expenditures  in  the  near  future  are 
Chicot  front  (430-432  R.),  Longwood  (502  L.),  and  Fitters  (551  L.).  It  is 
expected  that  the  levee  board  will  do  any  work  required  at  Longwood  and 
Fitlers.  At  Chicot  the  bank,  though  close  to  the  levee,  is  chipping  very  slowly, 
tnd  the  flat  under- water  slope  of  1  to  10  indicates  that  an  increased  rate  is  not 
probable.    Work  here  may  not  be  required  for  several  seasons,  if  at  all. 

High-water  operations. — At  the  beginning  of  the  year  the  river  was  still 
above  the  danger  line,  but  high-water  work  had  been  suspended,  except  for  a 
small  party  which  continued  maintainhig  the  end  of  Leland  Spur.  The  expendi- 
ture amounted  to  $370.13.  To  date  this  spring  the  water  has  reached  a  stage 
of  but  39.8  feet  at  Arkansas  City — more  than  2  feet  below  the  danger  line ;  its 
only  damaging  effect  has  been  from  suspension  of  work  on  uncompleted  con- 
tracts on  account  of  the  flooding  of  the  borrow  pits. 
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INCLOSUBES. 

The  following  indosures  accompany  this  report  of  which  tbey  are  parts : 

Money  statements,  abstracts  of  contracts  in  force,  alistracts  of  proposals,  aod 
list  of  civilian  engineers  will  be  for^varded  July  1. 

Appendix  3  A. — Report  of  Assistant  Engineer  Arthur  Hider  on  baiilc  revet 
ment. 

Appendix  3  B. — Report  of  Junior  Engineer  L.  Y.  Kerr  on  surveys. 

Appendix  3  C. — Report  of  Assistant  Engineer  E.  C.  ToUinger  on  levees,  Lowa 
Yazoo  levee  district. 

Appendix  3  D. — ^Report  of  Assistant  Engineer  A.  M.  Todd  on  levees.  Upper 
Tensas  levee  district 

Map  No.  1.  Index  map,  third  district. 

Map  No.  2.  Lake  Bolivar  revetment 

Map  No.  3.  Ashbrook  Neck  revetment 

Map  No.  4.  Greenville  Harbor  revetment 

Map  No.  5.  Longwood  revetment 

Map  No.  G.  Ix)ui8iana  Bend  revetment 

Map  No.  7.  Lake  Providence  revetment 

Map  No.  8.  Delta  Point  revetment 

Map  No.  9.  Greenville  reach. 

Map  No.  10.  Kentucky  Bend. 

Map  No.  11.  I^ke  Providence  reach. 

Map  No.  12.  Ijake  Providence  Bend. 

Map  No.  13.  Delta  Point  reach. 

Map  No.  14.  Profile  of  levee.  Lower  Yazoo  district 

Map  No.  15.  Profile  of  levee,  Upper  Tensas  district 
Verj'  respectfully,  your  obedient  servant, ' 

G.  M.  Hoffman, 
Captain,  Carps  of  Engineers. 

Col.  O.  H.  Ebnst, 

Corps  of  Engineers,  t\  S.  Army, 

President  Mississippi  River  Commission, 


FINANCIAL  STATEMENT. 
Appropriation  for  improving  Mississippi  River,  third  district, 

LAKE    BOLIVAB    FRONT. 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  March  3,  1905 $50,OOaOO 

July  1,  1905,  balance  unexpended  and  available 50,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1907 icooaw 

ASHBBOOK   NECK. 

July  1,  1904,  balance  unexpended 15.01 

June  30,  1905,  amount  expended  during  fiscal  year 14.68 

July  1,  1905,  balance  unex|>ended .43 

July  1,  1905.  outstanding  liabilities .43 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1907 lo.ooaoo 

GBEENVILIj:,   MISS. 

July  1,  1904,  balance  unexpended 18a32 

June  30,  1905,  amount  expended  during  fiscal  year 180.15 

July  1,  1905,  balance  unexpended -1^ 

July  1,  1905,  outstanding  liabilities -jj 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907 - 90.00a00 
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LONGWOOD,   MISS. 

Amounts    allotted    from    appropriation    for    improving    Mississippi 

River,  acts  approved  April  28,  1904.  and  March  3,  19()5 $185,000.00 

June  30,  1905,  amount  expended  during  fiscal  year 146,  790.43 

July  1,  1905,  balance  unexpended 38,209.57 

July  1,  1905,  outstanding  liabilities 100.00 

July  1,  1905,  balance  available 38,109.57 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907 10, 000.  00 

i  LAKE  PROVIDENCE  REACH. 

July  1,  1904,  balance  unexpended 38.75 

June  30,  1905,  amount  expended  during  fiscal  year 38.  35 

July  1,  1905,  balance  unexpended .40 

July  1,  1905,  outstanding  liabilities .40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1907 30, 000.  00 

HEPaIBS    to   REVETMENT    AT    LAKE    PROVIDENCE,    AND    GENERAL    REPAIRS, 
INCLUDING  QUARRYING  OF  STONE. 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 

act  approved  April  28,  1904 67,000.00 

'     June  30,  1905,  amount  expended  during  fiscal  year,  account  differ- 
ent works,  as  follows : 

Ashbrook  Neck $3,685.87 

Greenville,  Miss 4,590.07 

Lake  Providence  reach 33,120.29 

Surveys,  third  district 251.80 

41,648.03 

July  1,  1905,  balance  unexpended 25,351.97 

July  1,  1905,  outstanding  liabilities 1,  500. 00 

July  1,  1905,  balance  available 23,851.97 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30.    1907 50, 000.  00 

STONE,   THIRD   DISTRICT. 

July  1,  1904,  balance  unexpended 1,768.26 

June  30,  1905,  amount  exi)euded  during  fiscal  year 598.42 

July  1,  1905,  balance  unexpended 1,169.84 

July  1,  1905,  outstanding  liabilities 50.00 

July  1,  1905,  balance  available 1,119.84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,    1907 40,  000.  00 

PLANT,   THIRD  DISTRICT. 

July  1,  1904,  balance  unexpended «  33, 446. 33 

« Amount  Increased  $1.14,  due  to  refundments  on  account  of  overpayments 
pertaining  to  fiscal  year  1904. 

Sup.  Eng.  1905 14 
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Amount  allotted  from  appropriation  for  improving  Mississippi  River,  - 
act  approved  April  28,  1904 $20,000.00 

Amount  allotted  during  fiscal  year  1905,  being  proceeds  of  sale  of 
public    proi^erty 1, 


55,146.3 
June  30,  1905,  amount  exi)ended  during  fiscal  year 54,355.11 


July  1,  1905,  balance  unexiK»uded 790iS 

July  1.  1905,  outstanding  liabilities 79a» 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,    1907 65. 000.» 

SURVEYS,   THIRD   DISTRICT. 

July  1,  1904,  balance  unexpended .9 

Amount  allotted  from  appropriation  for  improving  Mississippi  River, 
act  approved  April  28,  1904 5,000.(1 


5,OO0.t 
June  30,  1905.  amount  exjiended  during  fiscal  year 5,000.8 


July  1,  1905,  balance  unexi)ended__ 
July  1,  1905,  outstanding  liabilities. 


Amount  that  can  be  profitaJi)ly  expended  in  fiscal  year  ending  June 
30,    1907 , 6, 000.0) 

LOWER   YAZOO   LEVEE   DISTRICT. 

July  1,  1904,  balance  unexpended 44, 987.ft5 

Amounts   allotted   from   appropriations   for   improving   Mississippi 

River,  acts  approved  April  28,  1904,  and  March  3,  1905 225.00aOO 

August  24,  1904,  amount  deiwsited  in  Treasury  of  the  United  States 
to  credit  of  the  allotment  by  Solicitor  of  the  Treasury;  being 
amount  collected  from  bondsmen  of  Thomas  Worthington,  con- 
tractor         1, 032.28 


271,0ia» 
Amount  transferred  to  first  and  second  districts  during 

fiscal  year $7,  500. 00 

June  30,  1905,  amount  expended  during  fiscal  year 127,006.45 

134,506.45 


July  1,  1905,  balance  unexpended 136,512.91 

July  1,  1905,  outstanding  liabilities 2,000.00 


July  1,  1905,  balance  available 134,512.91    i 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1907 5OO,00aOO    ; 

UPPER   TENSAS    LEVEE   DISTRICT. 

July  1,  1904,  balance  unexpended ai7, 237.60   j 

Amounts   allotted  from   appropriations   for   improving   Mississippi 
River,  acts  approved  April  28,  1904,  and  March  3,  1905 34O,00a0O 

357.237^ 
Amount  transferred  to  first  and  second  districts  during 

fiscal  year ^7,500.00 

June  30,  1905,  amount  expended  during  fiscal  year 224, 492. 87 

231,992.87 


a  Amount  increased  by  70  cents,  due  to  refundment  on  account  of  overpay- 
ments pertaining  to  fiscal  year  1904. 
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July  1,  1905,  balance  unexpended $125,244.73 

July  1,  1905,  outstanding  liabilities 2,500.00 

July  1,  1905,  balance  available _*_ 122,744.73 

July  1,  1905,  amount  covered  by  uncompleted  contracts 13.500.00 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June 

30.  1907 500,000.00 


Abstract  of  contracts  in  force  June  SO,  1905,  third  district,  improving  Mississippi 

River. 

[Levee  work  In  Upper  Tensas  levee  district.] 


Name  of  contractor. 


Station. 


Cubic    '»»*? 
yards. 


pe: 
cubic 
yard. 


^       Date  of 
approval. 


Date  of  Date  of 

beginning,      expiration. 


I 

CaryBroe ,         0-500 

McCadden,  Morgan  &  ')    ^  ^ 
^ ll    888-926 

'2680^80 
BenTaUey&Co \{  3700^860 

1 1 1538-1810 


200,000  I 
480,000  I 

230,000  ^ 
100,000  , 


Cents. 
15 


Sept.  12, 1904     Aug.  16, 1904  a  Mar.  1, 1906 
19.5   do '  Sept.  8,1904  ,         Do.a 


1.5   I 


nne  7,1904     June  6,1904  « Jan.  81,1906 

I 


'  Time  limit  waived. 

^PENDIX  3  A. 

REPOBT  OF  MB.  ABTHUB  HIDES,  ASSISTANT  ENGINEER,  ON  CONSTRUCTION  WORK,  CARE 
AND  REPAIRS  TO  PLANT,  AND  QU/RRYING  AND  TOWING  STONE,  IN  THE  THIRD  DIS- 
TRICT, FOB  THE  SEASON  OF  1904-^. 

Greenville,  Miss.,  May  1,  1905. 
Captain  :  I  have  the  honor  to  submit  the  following  report  on  construction 
work,  care  and  repairs  to  plant,  and  quarrying  and  towing  stone,  in  the  third 
district,  from  May  1,  1904,  to  May  1,  1905. 

CONDITION   OF  REVETMENTS. 

Lake  Bolivar  revetment  {1^11  L.). — ^The  change  in  the  river  channel  above  has 
induced  a  more  direct  attack  on  this  work  than  in  former  years,  and  has 
riestroyed  by  caving  a  portion  of  the  lower  end  of  the  old  work,  which  was  con- 
Btrueted  of  the  old  style  of  woven  mat  in  1888-89.  No  repair  work  was  done 
the  past  season.  It  is  recommended  that  2,000  linear  feet  of  standard  fascine 
mat  be  sunk  along  the  old  work  as  a  roenforcement.  Should  the  upper  bank 
remain  intact  and  not  need  regrading,  the  estimated  cost  of  this  work  is  $50,000. 
Should  the  upper  bank  slough  to  any  great  extent  l)efore  this  work  is  done, 
requiring  regrading  and  repaying,  this  cost  will  be  exceeded.  However,  from 
present  indications  it  is  probable  that  the  amount  si)ecified  above  will  be  suffi- 
cient for  the  length  of  reenforcement  work  as  recommended  above. 

Ashhrook  Neck  revetment  {J/Ji6  L.). — The  work  last  season  consisted  In  the 
repairs  to  three  small  breaks  in  the  upper  revetment,  stations  110-112  and  sta- 
tions 10-14. 

The  length  of  the  mattress  work,  which  is  the  old  style  of  woven  mat  -con- 
structed in  1890,  that  needs  reenforcing,  is  2,000  feet,  located  between  stations 
103-93  and  5-15.  This  work  should  be  done  the  coming  season,  as  the  expense 
of  the  work  if  completed  before  the  upi)er  bank  slope  is  destroyed  will  not 
«ceed  50  per  cent  of  what  it  would  be  if  the  bank  should  cave  back,  necessitat- 
ing the  regrading  and  repaying  of  the  entire  slope.  The  al)ove  remark  applies 
^ith  equal  force  to  other  places  where  reenforcing  work  Is  reciuired. 

It  is  believed  that  a  great  part  of  the  sloughing  at  different  points  along  the 
npper  revetment  which  has  taken  place  within  the  last  ten  years  could  have  been 
prevented  by  draining  the  low  ground  in  the  rear  of  this  work,  so  that  the 
^pounded  water  would  enter  the  river  on  the  lower  side  of  the  neck.    The  cost 
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of  excavating  a  ditch  for  this  purpose  would,  it  is  believed,  be  fully  Justified  I7 
the  results  obtained. 

To  build  2,000  linear  fe«t  of  reenforcing  work  with  standard  woven  mat  29/ 
feet  wide  is  estimated  will  cost  approximately  $17.50  per  linear  foot.  Allowiui 
for  some  slight  slips  in  the  upper  bank,  which  will  probably  occur  during  the 
coming  low-water  season,  this  will  amount  to  $35,000. 

Should  this  full  amount  not  be  available,  it  is  recommended  that  the  reenfo^ 
ing  work  be  done  between  stations  92  and  104,  so  as  to  make  the  reenforciB 
mat  work  continuous  from  the  head  of  the  work,  as  the  repairs  required  han 
been  more  extensive  in  this  section,  showing  the  greater  need  of  the  subaqueop 
mat  being  renewed. 

The  cost  of  the  repairs  made  last  season  was  as  follows : 

213  squares  of  mat,  at  8.46+ $1,849.24 

405  linear  feet  hand  grading,  at  $2.48+ 1,005.(5 

42  squares  brush  revetment,  at  $13.81  + 580.3 

107  squares  paving,  at  $5.06+ • l,000.i 

Minor  repairs  to  paving  along  the  revetment 258.65 

Towing 1G4.58 

Miscellaneous  charges 83.5 

Total 4,942.11 

On  account  of  the  lateness  of  the  season  and  the  resultant  bad  weather  sai 
interruptions  from  ice,  these  repairs  were  not  as  thorough  as  desired,  and  li 
the  same  time  more  expensive  than  usual  on  account  of  loss  of  time  from  tiie 
above  causes.    This  work  was  begun  January  26  and  completed  February  22. 

Oreenville  Harbor  (^78  L.). — The  repairs  made  last  season  consisted  d. 
small  pocket  mats,  stations  2J>-32  and  76-80.  ^In  the  first  instance  the  uppff 
slope  was  undoubtedly  destroyed  by  inaufllclent  drainage  having  been  pifr 
vided  for  the  impounded  water  left  l)etween  the  main  levee  wheij  enlarged  }f 
excavating  material  between  the  new  and  the  abandoned  levee  in  front 

As  the  river  fell  below  the  bank,  this  allowed  the  impounded  water  to  sef 
through  the  slope  at  a  point  where  the  material  is  of  such  character  as  to  flw 
like  quicksand  when  saturated,  undermining  the  paving  and  destroying  tl» 
slope,  which  continued  to  cave  back  until  the  imiwunded  water  above  the  le«l 
of  the  bank  was  discharged. 

The  second  slip,  which  was  at  the  foot  of  Main  street,  is  believed  to  be  due* 
the  saturation  of  the  upper  bank  by  emptying  the  city  slops  down  the  slopt 
This  part  of  the  front  has  been  used  by  the  city  for  several  years  past  as  * 
dump  for  offal,  garbage,  and  slops.  Since  the  repairs  have  been  made,  this  las 
been  abandoned  and  the  offal,  garbage,  etc.,  disposed  of  elsewhere.  An  unfl- 
pected  break  occurred  March  19  between  stations  37+75  and  40+34.  The  oBi- 
let  or  discharge  of  the  city  sewerage  system  is  located  at  station  40.  Tbe 
sewage  is  discharged  through  a  12-inch  iron  pii)e  laid  down  tlie  slope  of  tie 
revetment,  the  end  of  which  extended  to  about  3  feet  above  low  water.  Iniioe- 
diately  over  this  pii>e  the  city  had  erected  a  concrete  trough  to  carry  the  dly 
slops  over  the  revetment  into  the  river.  This  had  never  been  put  in  use  a** 
could  have  had  no  i)art  in  causing  the  break.' 

The  first  indications  of  caving  were  observed  immediately  in  front  of  wh«e 
the  sewage  discharge  pii)e  is  locate<l.  This  caving  extended  rapidly  upstream, 
due  to  the  strong  eddy  action  at  this  i)oint  at  the  time,  the  river  being  at 
bank-full  stage,  until  about  260  feet  of  the  upper  slope  was  destroyed.  This 
occurred  within  an  hour,  and  since  then  no  material  change  has  taken  place. 
A  survey  was  made  which  showed  that  at  station  40  the  subaqueous  mat  was 
intact  up  to  the  10-foot  stage  on  the  sloi)e.  Between  this  and  the  top  of  the 
bank  a  hole  had  been  scoured  out  to  a  depth  of  3  feet  l)elow  the  zero  of  the 
gauge. 

The  average  distance  caved  back  along  the  upper  bank  at  the  time  of  tm^ 
survey  was  about  35  feet.  This  has  increased  slightly  since  and  may  be  ex 
pected  to  enlarge  as  the  water  falls.  From  an  examination  of  the  sections  as 
shown  by  the  survey,  and  from  the  fact  that  the  break  first  showed  at  the  dis- 
charge pipe,  it  is  believed  that  the  cave  was  started  by  a  fracture  or  settling 
of  the  pii)e,  allowing  the  sewage  to  undermine  the  riprap,  and  that  when  the 
hole  once  started,  it  rapidly  extended  upstream,  due  to  the  strong  eddy  action. 

When  the  break  is  repaired,  the  city  authorities  intend  to  arrange  the  sewer 
outlet  so  that  no  trouble  from  that  cause  will  arise  in  the  future. 
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It  is  estimated  ttiat  at  least  500  linear  feet  of  new  work  will  be  required  at 
this  point  to  restore  the  revetment  to  its  former  condition,  which,  at  $35  per 
linear  foot,  estimated,  will  cost  $17,500. 

The  repair  work  was  done  by  part  of  the  force  transferred  from  Longwood 
after  the  mat  work  at  that  point  was  finished,  beginning  work  at  Greenville 
on  January  13  and  finishing  the  mat  work  January  25,  when  this  party  was 
transferred  to  Ashbrook  Neck  to  make  the  necessary  repairs  at  that  point,  a 
force  of  day  laborers  finishing  the  regradlng  and  riprap  work.  This  w^as  com- 
pleted February  21. 

The  cost  of  the  repairs  was  as  follows : 

743  squares  of  mat  work,  at  $4.14— $3,075.70 

530  linear  feet  liand  grading,  at  $0.72-|- 382.34 

690  squares  of  paving,  at  $4.10+ 2, 844. 97 

Cutting  ditches 676.44 

Miscellaneous  charges 23.  70 

Total 7,003.21 

Longwood  revetment  {500  L.). — ^The  construction  of  this  revetment  was  for 
the  purpose  of  protecting  the  large  and  important  levee  immediately  in  the  rear, 
which  was  threatened  by  the  rapid  caving  of  the  bank  which  had  been  in  prog- 
ress for  several  years  past  and  had  approached  dangerously  near  to  the  levee. 

The  shortest  practical  line  for  a  new  levee  was  estimated  at  $700,000,  exclu- 
sive of  rights  of  way  and  property  damages. 

The  original  project  called  for  the  construction  of  5,'000  feet  of  standard 
revetment  mattress  300  feet  wide.  Under  instructions  of  the  officer  in  charge 
the  width  of  the  mats  was  reduced,  after  three  mats  had  been  placed,  to  250 
feet,  above  and  below,  as  that  portion  of  the  bank  where  the  principal  force  of 
the  current  impinged  was  well  protected  by  the  wider  mats.  Work  was  begun 
September  1,  1904,  and  completed  February  16,  1905.  A  total  length  of  4,200 
feet  was  constructed. 

The  work  as  completed  extends  from  the  point  where  active  caving  was  in 
progress  at  the  upper  end  of  the  bend,  to  a  point  well  below  the  deepest  part 
Caving  is  still  in  progress  below  the  work,  extending  for  a  considerable  distance 
down.  The  material,  however,  is  such  as  to  better  resist  the  erosion  of  the  cur- 
rent, being  the  bed  of  an  old  cypress  brake.  In  order  to  finish  this  revetment,  it 
will  probably  be  advisable  to  extend  it  1,000  feet  farther  down ;  beyond  this,  if 
necessary,  a  new  location  for  the  main  levee  can  be  found,  should  it  be  threat- 
ened, at  a  reasonable  cost. 

The  bank  In  front  of  the  revetment  was  grown  up  with  a  dense  growth  of  Cot- 
tonwood and  willow  and  covered  by  a  deep  deposit  from  the  previous  high 
waters,  as  the  bank  itself  is  considerably  lower  than  the  usual  height,  and  at 
high  water  the  main  current  of  the  river  passes  on  the  opposite  side  of  the  mid- 
dle bar  and  renders  the  current  slack  along  the  front  of  the  revetment,  the 
most  active  caving  taking  place  at  the  lower  stages  of  water,  when  the  main 
channel  was  in  the  bend. 

Clearing. — The  bank  for  a  considerable  distance  back  was  cleared  of  all 
standing  brush  and  timber,  and  such  as  was  suitable  and  could  be  handled  at 
reasonable  expense  was  used  in  the  work ;  10.6  acres  were  cleared. 

Bank  grading, — ^The  hydraulic  grader  began  work  October  1,  it  being  neces- 
sary to  build  and  sink  a  mattress  to  hold  the  bottom  of  the  slope  before  grading 
could  begin.  The  upper  600  feet  was  pure  sand,  and  the  lower  3,600  feet  was 
composed  of  a  mixture  of  loam,  sand,  and  buckshot  in  varying  proportions.  But 
little  trouble  in  grading  was  encountered  in  the  lower  portion,  but  where  the 
bank  was  of  pure  sand  it  gullied  badly  and  caved  even  after  the  mats  were  in 
place. 

The  approximate  slope  of  the  graded  bank  was  3  on  1,  and  contained  on  an 
average  about  30  yards  to  a  linear  foot,  making  the  quantity  of  earth  removed 
by  the  grader  135,000  cubic  yards,  or  $0.0379  per  cubic  yard. 

Four  thousand  five  hundred  linear  feet  of  bank  was  graded,  at  a  cost  of  $1,137 
per  linear  foot,  to  which  is  to  be  added  the  cost  of  trimming  up  with  shovels, 
$0,534,  making  the  total  cost  per  linear  foot  of  the  bank  graded  $1,671. 

The  grader  was  built  in  1881  and  has  been  in  use  everj^  season  since.  The 
cylinders  of  the  pumps  are  cracked  and  not  safe  to  carry  the  high  pressure  for 
which  they  were  originally  designed,  and  consequently  are  not  as  efficient  as 
desired.  It  is  suggested  that  a  3  or  4  stage  centrifugal  pump  be  installed, 
capable  of  working  at  a  pump  pressure  of  200  pounds,  as  an  auxiliary;  this 
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stream  to  be  used  as  a  cutting  stream,  which  would  be  of  great  advantage,  »- 
pecially  in  sandy  banks,  removing  the  material  with  a  much  smaller  quantity 
of  water  than  by  using  a  less  nozzle  velocity. 
Mattress  construction, — Six  channel  mats  were  constructed. 

Squares. 

No.  1,  964  by  300 2,892 

No.  2,  768  by  300 2,304 

No.  3,  520  by  300 1,560 

No.  4,  743  by  250 1,857.5 

No.  5,  1,016  by  250 2,540 

No.  6,  616  by  250 1,540 

Total  (4,627  linear  feet) _* 12.693.5 

Nine  pocket  or  connecting  mats  were  built  of  varying  sizes  to  connect  the 
main  mats  with  the  upper  bank;  the  large  number  necessary  was  due  to  the 
constant  caving  in  progress  during  the  time  the  main  mats  were  being  con- 
structed. 

The  dimensions  of  these  mats  are  as  follows : 

Pocket  mat :  Sqnarei 

No.  1 135 

No.  2 2W 

No.  3 228 

No.  4 ».__.  23D 

No.  5 \ ' » 

No.  6 174 

No.  7 1« 

No.  8 68 

No.  1) m 

Total    iKM'ket   mats 1,425 

Total  squares  of  mat  constructed,  14,108.5.  Part  of  mat  No.  1  was  lost  In 
sinking.  This  mat  was  964  by  300  feet,  part  of  which  was  sunk  during  i 
stationary  stage  of  water  and  a  current  velocity  of  5i  feet  per  second  in  a  depth 
of  water  varying  from  tk5  to  70  feet  along  the  outside  of  the  mat  The  mil 
was  secured  to  the  shore  by  15  1-inch  steel  cables  at  the  head,  and  the  two  moo^ 
ing  barges  had  7  new  2-inch  mauila  lines — ^more  than  the  usual  number,  liotb 
of  cables  and  lines.  While  in  the  process  of  sinking,  after  about  400  feet  bad 
been  submerged  and  the  head  of  the  mat  in  position  on  the  bottom,  withoat 
warning  the  outside  2-inch  line  on  the  outer  mooring  barge  parted  near  the 
fastening  on  shore  and  then  the  other  lines  holding  the  mooring  barges  parted 
one  by  one  as  the  extra  strain  came  ui)on  them  releasing  the  mooring  barges  t» 
which  the  stone  barges  were  attached,  the  whole  floating  downstream  over  the 
mat.  Unfortunately,  In  endeavoring  to  get  the  stone  badges  back  into  positioo 
to  complete  the  sinking,  a  loose  line  became  entangled  In  the  wheel  of  the  tug 
and  she  l>ecame  helpless,  floating  downstream  with  the  stone  barges  that  had 
broken  loos^.  Before  the  steamboat,  which  was  half  a  mile  below  engaged  in 
landing  the  mooring  barges,  could  return,  the  mat  in  its  half-submerged  posi- 
tion, swaying  up  and  down  by  the  force  of  the  current,  began  tearing  from  th« 
outer  edge  inshore.  It  then  tore  entirely  loose  and  drifted  downstream,  finally 
lodging  In  the  chute  about  4  miles  below  the  work. 

A  careful  survey  over  the  mat  showed  that  the  break  began  530  feet  from 
the  head  and  tore  diagonally  across  toward  the  inner  edge  at  the  foot,  where 
it  parted  715  feet  from  the  head.  The  effective  part  of  this  mat  was  530  feet 
in  length  and  the  loss  434  feet. 

The  primar>-  cause  of  the  loss  of  this  mat  is  believed  to  be  due  to  some  one 
or  more  of  the  following : 

First.  Parting  of  the  outside  mooring  line. 

Second.  Insufficient  force  of  labor. 

Third.  Too  light  ballasting  for  the  force  employed  in  sinking. 

The  outside  line  on  the  mooring  barge  which  first  parted  broke  almost  square 
off,  showing  a  poor  q«,a'ilty  of  the  fiber  of  the  rope.  A  portion  of  this  line  was 
sent  for  test  to  Professor  Spauiding,  of  the  University  of  Missouri,  and  he 
reports  the  breaking  of  the  test  piece  at  a  pull  of  18,000  and  21,000  pounds  in 
the  two  tests;  the  highest  limit  lieing  about  two-thirds  of  the  strength  called 
for  by  the  8i}eclflcatlons.    On  an  examination  of  the  mooring  barges  it  was  found 
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tbat  the  excessive  strain  thrown  on  the  timberheads,  one  by  one,  had  caused 
two  of  the  timberheads  on  the  inside  barge  to  show  signs  of  failing  by  the 
bolts  near  the  bottom  pulling  partially  through  the  wood,  allowing  the  top  to 
tip  forward. 

These  barges  were  old — built  in  1888 — ^and  repaired  and  strengthened  for  the 
work.  In  order  to  take  no  further  risks,  two  of  the  new  barges  were  used 
afterwards  in  their  place  as  mooring  barges. 

Great  difficulty  was  experienced  in  keeping  a  sufficient  force  of  labor  during 
tbe  latter  part  of  September  and  early  part  of  October,  due  to  the  fact  that  a 
j^eat  number  of  negroes  had  left  for  the  cotton  fields.  The  force  of  laborers 
during  this  period  averaged  only  from  75  to  80  men.  The  day  the  mat  was 
sunk,  only  75  laborers  were  on  the  work — a  force  entirely  inadequate  to  sink  a 
in  at  of  this  size. 

On  account  of  the  scarcity  of  labor  and  the  fact  that  a  circus  was  billed  in 
tbe  neighborhood,  which  would  still  further  deplete  the  number,  an  effort  was 
made  to  get  the  mat  ballasted  and  sunk,  if  possible,  before  the  circus,  as  from 
former  experience  nearly  every  negro  would  be  absent.  The  mat  had  been 
nearly  a  month  in  building.  It  was  begun  on  the  3d  and  finished  on  the  28th  of 
September,  and  had  shown  signs  of  sinking  in  places,  due  to  the  deposit  of 
sediment  on  account  of  the  length  of  time  it  had  lain  in  the  water,  and  for  this 
reason  was  not  so  heavily  ballasted  as  usual.  Any  one  of  the  causes  enumerateil 
above  would  be  sufficient  to  make  the  successful  sinking  uncertain.  Had  there 
been  a  force  of  150  men,  the  mat  doubtless  w^ould  have  been  successfully  sunk. 

Paving, — This  work  was  begun  October  17,  1904,  and  completed  February  16, 
1905,  using  such  men  as  could  be  spared  from  mat  construction. 

Part  of  the  upper  bank  was  paved  with  flat  stone  laid  on  the  graded  bank, 
and  part  had  a  course  of  from  3  to  4  inches  of  spalls  as  a  foundation.  As 
tbese  different  kinds  of  paving  are  distributed  In  patches  of  200  to  1,200  feet  in 
length  along  the  revetment,  this  will  give  an  opportunity  of  fairly  judging  the 
relative  merits  of  both  methods  compared  with  the  cost.  The  cost  per  square 
with  riprap  alone  was  $5.52 ;  with  spalls  and  stone,  $7.80. 

Drainage. — Surface  drains  were  cut  along  the  top  of  the  bank  to  prevent  the 
water  from  heavy  rains  flowing  down  the  slope  where  the  material  was  light. 
A  large  ditch  was  excavated  at  the  lower  end  for  the  purpose  of  draining  the 
borrow  pits  which  contained  a  considerable  depth  of  water.  The  emptying 
of  the  borrow  pits  seemed  to  have  a  good  effect  in  decreasing  the  caving,  which 
was  going  on  more  or  less  during  the  whole  time  of  construction.  A  second 
ditch  should  be  dug  above  the  head  of  the  work  in  order  to  keep  these  pits 
free  of  water. 

Towing. — ^This  work  was  done  by  the  steamers  Arthur  Hider  and  H.  fit.  L. 
Coppee,  the  latter  boat,  with  a  single  crew  being  employed  principally  in  har- 
l>or  work,  while  the  other  boat,  with  a  double  crew,  was  engaged  in  towing 
material  for  the  different  works. 

The  steamer  Arthur  Eider  was  put  in  service  September  1,  1904,  and  oper- 
ated with  a  single  crew  until  October  20,  when  the  crew  was  doubled  for  night 
service. 

The  new  steamer  H.  8t,  L.  Coppee  was  put  In  service  October  20,  1904,  at 
Longwood,  transferred  to  Lake  Providence  February  20,  1905,  and  again  trans- 
ferred to  levees  on  completion  of  the  revetment  work  March  1,  1905.  The 
steamer  ArtJiur  Hider  was  retained  in  commission  until  the  last  of  the  plant 
obtained  from  the  first  district  had  been  returned  to  Memphis,  when  the  boat 
returned  to  Greenville  and  was  laid  up  with  the  fleet  March  3. 

Material — Brush  and  poles  were  furnished  under  contract  by  Hunter  &  Frey. 
Stone  was  procured  under  contract  from  J.  J.  Ball  &  Co.,  of  Little  Rock,  Ark., 
delivered  on  the  bank  at  Arkansas  City ;  and  from  Chas.  J.  Menges,  of  Rosiclare, 
111.,  on  barges,  delivered  at  Longwood,  supplemented  from  the  reserve  at  Green- 
ville, Miss. 

The  supply  of  material  of  all  kinds  was  fully  up  to  the  demands,  except  at 
the  close  of  the  work  at  Longwood.  when  a  slight  delay  was  experienced  on  ac 
count  of  the  tow  being  delayed  by  ice. 

Lake  Providence  revetment  (517  /?.).— The  following  from  the  report  of  Supt. 
George  C.  Thomas,  who  had  charge  of  these  repairs,  gives  a  description  of  the 
work  done: 

"  The  damage  sustained  by  this  work  since  the  close  of  the  previous  season's 
operations  consisted  of  three  small  breaks  in  the  xxpper  slope,  stations  20-22; 
62-65 ;  66-68,  and  another  of  considerable  extent,  stations  33-40. 
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"  This  entire  damage  was  apparently  due  to  the  indiscriminate  passage  of  mr- 
face  water  over  the  sloi>e,  the  drains  originally  provided  for  taking  care  of  thto 
water  having  been  closed  by  deposit  from  the  annual  overflows. 

"  Operations  were  begun  January  1,  1905,  by  the  first  district  mat  party, 
transferred  from  Longwood,  Miss.,  for  the  purpose.  Connecting  mats  lapping 
the  original  subaqueous  work  were  constructed  and  sunk  in  each  pocket,  and 
the  upper  bank  resloped  and  paved. 

"  Surface  drains  were  constructed  where  necessary  and  arrangements  made 
with  the  local  levee  board  for  draining  the  extensive  borrow  pits  behind  the  lover 
portion  of  the  work.  Considerable  delay  was  experienced  in  the  prosecution  of 
this  work  on  account  of  an  epidemic  of  smallpox,  which  caused  a  temporary  sos- 
r>ension  of  operations  from  February  1  to  15,  the  work  finally  being  completed 
by  the  original  Longwood  revetment  party,  which  was  transferred  to  ProTi- 
dence  February  20. 

"  Harbor  work  and  towing  were  done  by  the  steamers  Arthur  Hider  and 
H,  St.  L.  Coppee,  the  former  boat,  after  returning  the  first  district  outfit  to 
Memphis,  being  laid  up  with  the  fieet,  and  the  Coppee  transferred  to  leveea 
March  1. 

"  The  annual  low-water  survey  shows  but  little  change  in  the  condition  of 
the  suba<iueous  work  from  that  of  the  previous  season,  excepting  from  statioM 
22  to  26,  where  considerable  scour  has  taken  place  underneath  the  mat  redo- 
clng  the  slope  to  about  2i  on  1. 

"  The  Benhaui  bar  extends  well  down  below  the  head  of  the  work,  showing 
dry  on  a  zero  stage  as  far  down  as  range  100.  This  thoroughly  shields  tJje 
upper  4,000  feet  of  the  work  and  transfers  the  attack  to  about  the  center  of 
the  reach. 

**As  the  lower  half  of  this  reach  was  revetted  ten  years  ago  and  with  old- 
style  woven  mats,  it  is  important  that  It  be  reenforced  with  250-foot  fascine 
mats  during  the  coming  season,  to  enable  It  to  withstand  the  attack  to  whi<* 
it  must  be  subjected  until  changes  in  progress  transfer  it  below  the  salient  tt 
range  20,  of  which  there  Is  no  Immediate  prospect. 

"  Close  attention  should  be  given  to  the  drainage  of  this  work.  The  annuiJ 
high  water,  If  above  a  bank-full  stage,  will  close  all  surface  drains,  force  tl« 
water  ovar  at  points  not  specially  prepared  for  It,  and  result  In  the  uscal 
damage  to  the  upper  slope. 

"  This  work  was  completed  February  25,  the  force  disbanded,  and  the  outfit 
transferred  to  fleet  at  Greenville." 

Cost  of  repairs. 

2,256.8  squares  pocket  mat.  at  $6.26-|- $14, 13a  i-"^ 

1,125  linear  feet  hydraulic  grading  at  $1.12-f  ^ 1,261.08 

180  linear  feet  hand  grading,  at  $1.54+ 277.71 

825  squares  of  paving,  at  $7.70— 6,350.© 

Drainage    34a31 

Towing   6,695.94 

Miscellaneous  charges  2,585.92 

Total  expenditures 31,656.01 

QUABBYINO   AND   IX)ADING    STONE. 

The  force  at  the  quarry  was  disbanded  May  25,  1904.  The  quarry  has  not 
been  operated  since  on  awount  of  the  unusual  low-water  season  not  affording 
boating  stage  in  Little  Red  River  of  sufllclent  length  to  admit  of  stone  being 
towed  economically. 

Summary  of  cost  of  quarrying^  towing,  and  unloading  stone,  190^, 


Cubic 

Month.                 l^ 

ried. 

Cubic   1    Cubic 
yards       yards 
loaded.  I  towed. 

Cubic 
yards 
un- 
loaded. 

Cost  to 

quarry 

and  load. 

Cost  to 
tow. 

Cost 
to  un- 
load. 

Total. 

Februarv i    2.000 

$2,184.74 
3,890.40 
8,683.69 
4,007.08 

|g,18tW 

March 6,000 

1,660 
4,080 
4,746.4 

ii,  139.62 
2,009.82 
3,084.84 

$406.08' 
562.55 

's.OflO.g 

April 2,630 

May 1    2,870 

4,.%1.8 
7,015.1 

2,204.9 
8,360.9 

& 

Total 13,000 

11,876.4 

11,376.4 

5,564.8 

13,765.91 

6,183.78 

967.61 

80,iW.» 
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Of  the  above  amount  expended  there  was  paid  by  the  Mississippi  levee  board 
$11,009.54  for  stone  to  be  used  on  Longwood  revetment. 

In  the  above  statement  there  is  included  the  cost  of  quarrying  about  1,700 
cubic  yards  of  stone  now  at  the  quarry  ready  to  load,  and  1,200  linear  feet  of 
race  drilled  ahead  ready  for  blasting. 

Per  cu.  yd. 

Cost  to  quarry  and  load $1.21 

Cost  to  tow .5430 

Cost  to  unload .  172 

Total   1.  9256 

From  the  total  amount,  5,564.8  cubic  yards  there  has  been  reloaded  on  barges 
and  used  on  revetments  3,874.1  cubic  yards.  This  was  loaded  at  a  cost  of 
$0.3557  per  cubic  yard.  The  average  cost  on  barges  of  the  stone  actually  used 
was  $1,953  per  cubic  yard,  as  a  large  quantity,  5,811.6  cubic  yards,  was  held  on 
barges  and  did  not  require  rehandling. 

In  addition  to  the  above,  riprap  and  spalls  were  purchased  under  contract, 
as  follows : 

J.  J.  Ball  &  Co.,  15,139.56  cubic  yards,  delivered  on  bank  at  Arkansas  City,  at 
$1.55  per  cubic  yard. 

Chas.  J.  Menges,  4,125.96  cubic  yards,  delivered  on  barges  at  I^ongwood,  for 
¥1.75  per  cubic  yard. 

The  stone  furnished  by  J.  J.  Ball  &  Co.  was  loaded  on  barges  by  the  United 
States,  at  a  cost  of  $0.39948  per  cubic  yard,  making  a  total  cost  of  $1.95  per 
cubic  yard  on  barges.    The  stone  was  loaded  by  carts  and  wheelbarrows. 

The  delivery  of  stone  at  this  point  was  not  sufficient  to  meet  the  demands  of 
the  work,  and  it  became  necessary  to  move  the  cart  force  to  Greenville  to  load 
from  the  reserve  at  that  point,  leaving  the  wheelbarrow  force  to  load  at 
Arkansas  City.  This,  together  with  the  scarcity  of  labor,  the  increase  of  25 
cents  per  day'  paid  for  labor  above  previous  seasons,  and  the  unusual  amount  of 
bad  weather,  added  materially  to  the  cost  A  comparison  of  cost  of  the  methods 
of  loading  is  given  below : 


How  loaded. 

Cfnbic 
yards 
loaded. 

OOBt. 

Cost  per 
cubic 
yard. 

By  cBrt«  - .  - ,  ,   -  - ,  - .  

7,210.00 
7,909.66 

|2,4S8.95 
8.618.90 

90.8868 
.4563 

By  wheelbarrowB 

Total 

15,139:66 

6,047.85 

The  average  cost  being  $0.39948  per  cubic  yard. 

It  is  believed  that  the  above  methods  of  loading  can  be  very  much  improved  on 
and  the  cost  greatly  reduced  by  using  mechanical  appliances,  both  for  loading 
stone  and  spalls  on  barges  from  the  bank,  and  also  unloading  the  loaded  barges 
on  the  upi)er  bank  slope  at  the  work. 

The  most  economical  method  that  suggests  itself  for  loading  stone  from  the  top 
of  the  bank  on  barges,  delivered  from  cars,  that  when  unloaded  covers  a  con- 
siderable stretch  along  the  bank,  is  the  use  of  small  cars  and  a  light  track,  the 
loaded  car  descending  by  gravity  and  hauling  the  empty  one  up  to  a  turntable  on 
the  top  of  the  bank,  where  the  hauling  cable  is  unhitched  and  the  empty  car 
pushed  by  hand  on  a  side  track  to  be  reloaded. 

This  track  can  be  laid  either  on  an  elevated  trestle,  to  allow  loading  at  dif- 
ferent stages  of  water,  or  over  a  loading  barge.  A  design  for  an  appliance  for 
loading  over  a  barge  has  been  made  for  use  the  present  season,  which,  it  is 
believed,  will  reduce  the  cost  of  loading  stone  fully  50  per  cent  and  at  the  same 
time  render  necessary  a  much  smaller  labor  force.  Labor  is  difficult  to  obtain 
in  sufficient  numbers  while  the  main  work  of  revetment  is  in  progress. 

For  unloading  the  stone  from  barges  on  the  slope  at  the  work  a  device  has 
been  designed  to  be  operated  by  a  steam  hoisting  engine.  This  consists  essen- 
tially of  a  barge  upon  which  is  erected  a  crane  and  framing  for  supporting  ono 
end  of  the  carrying  cable,  the  other  end  of  which  passes  over  a  framed  trestle  and 
is  anchored  to  deadmen  or  other  suitable  fastenings  beyond  the  top  of  the  bank, 
the  slack  of  the  cable  being  taken  up  on  the  barge.  The  stone  is  loaded  in  a 
skip  and  transferred  by  the  crane  from  the  stone  barge,  which  is  placed  on  the 
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outside  of  the  barge  upon  which  the  apparatus  is  erected,  to  a  point  directly 
under  the  cable  which  carries  the  sl^ip  to  the  top  of  the  bank.  The  loaded  skip 
is  then  hoisted  by  the  hauling  line,  unlocking  the  traveling  carriage  when  at  n 
proper  height,  and  the  load  is  drawn  up  the  cable  by  the  hauling  line.  The  car- 
riage, with  the  skip,  after  the  load  is  dumped,  returns  by  gravity,  the  blocks  that 
raise  the  skip  unreaving  on  account  of  the  slack  in  the  hauling  line. 

This  apparatus  will,  it  is  believed,  very  materially  reduce  the  cost  of  handlins 
riprap  and  spalls,  and  at  the  same  time  require  a  much  smaller  force  of  labor. 
The  advantage  of  this  appliance  is  that  it  will  permit  the  completion  of  the 
bank  paving  to  the  full  height  as  the  mat  work  and  grading  progresses,  indfr 
pendent  of  the  stage  of  water,  at  a  very  much  reduced  cost 

Designs  showing  in  detail  both  these  appliances  have  been  submitted  for  your 
approval.  The  use  of  a  large  derrick  with  a  CO-foot  boom  for  unloading  stone 
on  the  graded  slope  has  also  been  considered.  This  may  possibly  be  the  best 
solution  for  unloading  stone,  as  it  is  not  often  that  sufficient  stone  is  available  at 
all  times  to  complete  the  paving  of  the  entire  slope  as  rapidly  as  the  mats  are 
constructed.  With  the  derrick  the  paving  could  be  laid  in  strips  reaching,  say, 
10  feet  above  the  stage  of  the  water  at  the  time,  and  continued  up  the  slope  at 
the  higher  stages.  A  first-class  derrick  will  undoubtedly  be  a  good  investment, 
as  it  would  cheapen  the  work  and  reduce  the  labor  necessary  to  a  mlnimim 
I  would  recommend  that  both  the  appliances  described  above  be  given  a  fair 
trial  and  that  a  derrick  such  as  described  be  erected  on  a  barge  for  unloading 
stone,  feeling  satisfied  that  the  investment  will  be  repaid  many  times  over  in  t 
few  seasons*  work,  as  the  labor  question  is  getting  more  difficult  to  control  eacb 
year. 

Brush  and  poles. — ^A  change  has  been  recommended  in  the  specifications  ftf 
the  loading  of  this  class  of  material.  It  has  been  the  custom  heretofore  of 
loading  the  brush  and  pole  barges,  beginning  at  one  end,  to  the  full  height  witfc 
the  brush  laid  crosswise,  the  tops  becoming  so  entangled  that  it  is  often  very  dif- 
ficult to  separate  the  individual  pieces  of  brush  as  the  barge  is  unloaded.  Tlni 
renders  a  larger  force  of  men  necessary  than  if  the  brush  were  loaded  so  as  to  be 
readily  parted.  The  change  consists  in  having  the  brush  loaded  in  layers  of  2 
feet,  extending  the  full  length  of  the  barge,  each  layer  to  be  separated  from  the 
one  al)ove  by  several  lines  of  poles,  so  as  to  prevent  the  tops  becoming  Interlaced 
and  entangleil,  the  iwlea  separating  the  layers  of  brush  to  be  used  for  poling  ti» 
mat ;  binish  and  poles  being  loaded  on  the  same  barge.  When  a  layer  of  brush 
has  been  removed  the  poles  will  be  placed  on  the  mat  and  used  for  poling. 

It  has  been  the  practice  heretofore  of  having  the  poles  loaded  on  a  separate 
barge  i)laced  on  the  outside  of  the  mat,  and  the  poles  carried  and  distributed 
over  the  mat.  This  is  very  hard,  disagreeable  work,  which  the  laborers  wlU 
shirk  if  possible.  With  the  change  in  loading,  as  above  suggested,  the  labor 
of  handling  poles  is  reduced  to  a  minimum  and  considerable  labor  will  be  saved 
In  handling  brush. 

CotnparMon  of  methods, — On  account  of  the  slow  progress  made  by  reason  of 
the  scarcity  of  labor  it  became  evident  in  November  that  the  work  outlined  for 
the  season  could  not  be  completed  with  one  mat  party  before  the  annual  rise 

The  mat  party  of  the  first  district  having  finished  the  season's  worlk,  was 
transferred  to  Ix)ngwood.  This  outfit  arrived  December  4,  and  constructed  and 
sunk  channel  mat  No.  5.  The  operations  of  this  party  were  of  great  value,  both 
in  securing  the  completion  of  the  season's  work  and  also  affording  an  oppor- 
tunity of  comparing  the  methods  in  vogue  in  the  two  districts. 

The  principal  departures  from  the  methods  in  the  tlilrd  district  were  the  use 
of  intermediate  barges  between  the  brush  barges  and  the  mat  barges.  These 
Intermediate  barges  are  advantageous  in  working  a  large  force  with  a  fuH 
supply  of  material,  on  account  of  the  extra  room  afforded  in  which  to  turn  tlie 
brush.  With  a  small  force  on  the  mat  barges  the  advantage  is  not  so  ev*<^^^ 
as  each  piece  of  brush  has  to  be  carried  the  extra  distance  of  the  width  of  the 
intermediate  barge,  30  feet  With  an  addition  to  the  width  of  the  platform, 
making  it  12  feet,  and  the  change  in  the  method  of  loading  brush  and  poles,  as 
recommended  ai)ove,  and  employing  an  ordinary  force,  the  method  used  in  the 
third  district  is  l)elieved  to  be  the  cheai)er,  as  the  brush  is  unloaded  directly  on 
the  platform  of  the  weaving  barge,  making  a  much  less  distance  to  carry  the 
material.  .. 

The  buttress  of  piles,  as  used  in  the  first  district,  for  the  end  of  the  Insiae 
mooring  barge  to  butt  against,  prevents  any  inshore  movement  of  the  bargee 
tending  to  shift  the  strain  on  the  mooring  lines;  but  as  satisfactory  results 
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aire  obtained  by  the  use  of  a  heel  barge  abutting  against  the  bank,  the  advantage, 
compared  with  the  cost  of  procuring  and  driving  piles  for  the  buttress,  is  not 
evident  over  the  plan  pursued  in  the  third  district. 

The  substitution  of  ratchets  as  designed  in  the  first  district  in  place  of 
brlocks  and  falls,  is  a  distinct  improvement,  not  as  a  labor-saving  devfce,  but  on 
account  of  the  fact  that  the  fascines  can  be  bound  closer  together  by  its  use 
tlian  by  the  use  of  blocks  and  falls,  and  with  less  labor  and  greater  uniformity 
by  the  men.  It  is  intended  to  introduce  these  ratchets  in  the  present  season's 
work. 

The  building  of  mat  No.  5  by  the  party  from  the  first  district,  under  their 
organization  and  by  their  experienced  employees,  afforded  a  good  opportunity 
to  compare  the  cost  with  similar  work  done  by  the  third  district. 

Mat  No.  1,  964  by  300  feet,  containing  2,892  squares,  is  compared  with  mat  No. 
n,  1,016  by  250  feet,  containing  2,540  squares.  The  former  built  in  September, 
wben  labor  was  scarce,  an  average  of  83  laborers  being  employed;  the  latter 
built  by  the  first  district  force  in  December,  when  labor  was  more  plentiful  and 
all  conditions  favorable,  an  average  number  of  156  men  being  employed.  The 
work  done  has  been  reduced  to  tabulated  form  for  comparison,  the  basis  being 
lOO  square  feet  of  mat  constructed  ready  to  sink. 


rnima 

Hours 

Average 

force  per 

day. 

Material  per  square. 

Cost  per 

1  square. 

Brush. 

Poles. 

Stone. 

square. 

Mat  No.  1 

Hours. 
17,902 

18,708 

6.2 
7.4 

83 
156 

1.33 
1.46 

0.05 
.047 

0.68 
.68 

$4.26 

M  «^t /N^n  -'^ 

4:S 

This  shows  an  increased  cost  of  mat  No.  5  over  No.  1  of  40  cents  per  square. 
Making  allowance  for  the  10  per  cent  increase  of  brush  in  fascines,  due  to  the 
greater  number  on  account  of  being  bound  tighter  by  the  ratchets,  the  labor 
cost  is  practically  the  same  for  both  mats. 

Labor, — ^The  supply  of  labor  for  the  past  two  or  three  seasons  has  not  been 
sufficient  for  the  needs  of  the  work.  It  is  always  desirable  on  account  of  the 
short  working  season  to  begin  the  work  as  soon  as  the  river  stage  will  permit 
of  mat  building. 

In  August,  should  the  river  be  low  enough  to  begin  work,  the  weather  is  so 
hot  that  negro  labor  has  to  be  used  entirely ;  and  the  same  may  be  said  of 
September  and  the  early  part  of  October,  at  which  time  cotton  picking  begins. 
White  labor  from  the  North  can  not  stand  the  hot  and  unhealthy  season  during 
the  months  of  August  and  September. 

Last  season  we  were  short  of  labor  until  about  the  middle  of  October,  when 
white  laborei-s  were  brought  from  Memphis  and  St.  Louis,  the  Government 
paying  their  transportation.  By  this  means  a  fairly  good  force  was  maintained 
until  about  the  second  week  in  December,  when  smallpox  broke  out  in  the  party 
at  Longwood,  demoralizing  the  force.  The  infected  case  was  isolated  and 
removed  to  the  pesthouse  at  Greenville.  Other  cases  developed  about  the  20th 
of  December.  These  were  removed  and  the  quarters  disinfected,  but  it  again 
broke  out  January  1. 

Smallpox  broke  out  in  the  party  at  Lake  Providence  January  28,  and  it  was 
necessary  to  pay  off  the  entire  lal)or  force  on  account  of  the  demoralization, 
which  ensued  at  a  time  when  the  repair  work  needed  only  a  few  days  to  finish. 
Sufficient  local  labor  could  not  be  procured,  and  the  few  days*  remaining  work 
hiul  to  be  deferred  on  account  of  ice.  This  work  was  finally  finished  by  the 
force  from  Longwood. 

The  above  causes,  together  with  the  advance  in  wages  over  previous  season's 
work,  added  to  the  hxhov  cost  of  the  work.  It  is  believed  sufficient  negro  labor 
ean  be  procured  from  the  eastern  part  of  the  State  to  keep  up  a  full  force  in 
September  and  the  first  part  of  October,  or  until  white  labor  can  be  obtained 
by  paying  transportation,  so  as  not  to  be  dependent  entirely  on  local  negro 
labor,  the  greater  part  of  whom  either  have  crops  of  cotton  themselves  or 
prefer  cotton  picking  to  other  work  and  leave  as  soon  as  picking  begins. 

Maps  of  Ashbrook  Neck,  Greenville  Harbor,  and  Lake  Providence,  showing 
the  locality  of  the  repairs  made,  and  also  a  map  showing  the  new  work  at 
Longwood,  have  been  submitted. 
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yew  work, — The  locations  where  new  revetment  work  will  probably  be  first 
needed  are  given  in  what  is  considered  the  order  of  importance,  taking  into  cob- 
sideration  the  interests  that  would  suffer 'in  case  the  work  is  deferred. 

F«t 

Left  bank,  extension  of  Longwood 1,OOD 

UIght  bank,  upper  side  of  Leland  Neck 5,O0D 

Riglit  bank,  lower  end  of  Mathews  Bend 1,OOD 

Right  bank,  in  front  of  Reid-Biggs  levee 5,0(» 

The  new  work  at  Longwood  and  the  repairs  to  the  Lake  Providence  revetment 
were  under  the  immediate  charge  of  Mr.  George  C.  Thomas,  superintendent 
Following  is  a  statement  in  detail  of  these  expenditures. 


LONGWOOD   REVETMENT. 

[Season  1904-5.] 
Summary  of'coH. 


Classification. 


Pay  roll. 


Subsist- 
ence. 


Material. 


Sundry 
charges. 


TotaL 


Channel  mat 

Pocket  mat 

Hydraulic  grading 

Dressing  grade 

Paving  Dank 

Spreading  spalls 

Clearing  Dank 

Drainage 

Towing  (steamer  Hider) .. 
Towing  (steamer  Coppee) . 

Supervision 

OutfitUng 

Property  purchased 

Miscellaneous 

Engineer  office  charges 


S19, 
2, 
3, 
1. 
4, 
1 


630.08 
291.62 
792.80 
816. 42 
639.28 
874.72 
469.78 
911.33 
994.69 
129.32 
819.30 


t6,494.31 
897.10 
691.91 
611.51 
1,642.85 
559.15 
127.76 
803.27 
676.88 
999.32 
269.47 
48.40 


945,656.96 
5,627.80 
1,138.89 


18,200.21 
9,616.35 


152.88 
2,860.11 
2,808.68 


Total 46,406.22       13,32!. 88      85,556.83        8,186.58  1    152,47161 


$4,946.24 

2,454.63 

785.71 


Cost  per  unit  daiement. 


$n,]86.u*> 

9,]&if6 

6,ii7.e 

2,40ifl 

24,65iLl8 

ll,81iffi 

5(ai8 

9AtS 

5,9&n 

7.8I&C9 
4.WT9 

aafo 

4,  SHU 

2,45i6S 

7»71 


Classification. 

Units  of 
work  done. 

Labor. 

Subsist- 
ence. 

Material.        Total. 

Channel  mat squares.. 

Pocketmat do 

Hydraulic  grading linear  feet.. 

Dressing  grade do 

12,688.5 

1,425.0 

4,500.0 

4,500.0 

4,460.0 

2,864.0 

10.6 

86.0 

128.0 

91.5009 
1.8457 
.73147 
.3984 
1.08 
.5787 
35.351 
83.8523 
32.4771 

90.5120 

.6295 

.15375 

.1359 

.86K85 

.19523 

12.0528 

7.87 

8.1245 

93.6997            95.6125 

3.9493              6.4245 

.25198            1.1S72 

.S343 

Paving  bank squares.. 

Spreading  spalls do 

Clearing  bank acres. . 

Towing  (Hider) days.. 

Towing  (Coppee) do.... 

4.08076            &5S1 
8.35765  1         4.12668 

I !       47.408 

27.443      1        6911658 
22.8348            6S.48M 

Material  ejcpended  jyer  linear  foot  of  completed  work. 
[4,200  linear  feet.] 


Material. 


Brush cords.. 

Poles do 

Stone yards . . 

Strand: 

f-inch  .• pounds. . 

Hnch do — 

A-inch do 

|-inch do 

Hnch do 

Galvanized  wire,  No.  12 do 

Wire,  silicon-bronze do — 

Clips: 

A-inch 

f-inch 

Staples pounds. . 

Splices do 


Quantity. 

Units  per 
linear  foot. 

20,804.9 

4.834S 

784.9 

.1869 

28,984.17 

5.7105 

72.108 

17.1677 

1,820 

.4333 

26,891 

6.402$ 

8,600 

2.0476 

82,888 

19.1283 

29,880 

6.«62 

8,798 

.9081 

4,819 

1.1474 

532 

.1266 

3,000 

.7147 

170 

.M 

Note.— Material  expended  on  434  linear  feet  of  mat  lost  included  in  the  above. 
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Material  expended  per  square  of  channel  mat. 
[12,683.6  squares.] 


Material. 


Brash cords. 

I*ol  ea do . . . 

Stone yards. 

Stra,nd: 

f-lnch pounds. 

1-inch do... 

f-inch do. . . 

-A-iiich do... 

|-inch do... 

OaJvanJzed  wire,  No.  12 do... 

"Wire,  silicon-bronze do... 

St&ples do... 

ikes do. 


flps: 


t£. 


-inch. 
iCh.. 


Quantity. 


18,264.2 

634 
8,230.8 

72,108 
1,820 
8,600 

24,187 

74,464 

26,394 

3,793 

2,701 

170 

4,819 
632 


Units  per 
square. 


1.44 
.06 
.66 

6.686 

.148 

.678 

1.907 

6.871 

2.081 

.299 

.218 

.018 


.04 


I^OTB.— Material  expended  on  434  linear  feet  of  mat  lost  Included  in  the  above. 

Material  expended  per  square  of  pocket  mat. 
ri,426  squares.] 

Material. 


Brush cords.. 

Poles do.... 

Stone yards.. 

Btrstnd: 

Arlnch pounds. . 

l-lnch do.... 

Galyanized  wire,  No.  12 do.  - . . 

Staples do — 


Units  per 
square. 

1.48 
.106 
.94 

1.897 

6.876 

2.095 

.209 


Material  expended  per  square  of  spalls  spread  (2,864  squares) :  Spalls,  4,996.51 
yards  (1.745  yards  per  square). 

Material  expended  per  square  of  bank  paved  (4,460  squares):  Stone,  9,418.46 
f  ards  (2.112  yards  per  square). 

Percentage  of  cost  of  the  various  Hems  of  work. 


Classification. 


Amount. 


Percent- 
age. 


Superintendence . 

Channel  mat 

Pocket  mat 

Grading  bank 

Paving  bank 

Clearing  bank  . . . 

Drainage 

Towin 


Kiacellaneous  and  outfitting  . 

fogineer  office  charges 

Property  purchased 


71, 
9, 
7, 

86, 


18, 


398.79 
188.16 
164.98 
621.73 
474.26 
502.48 
926.88 
750.96 
822.33 
785.71 
946.24 


2.88490 

46.68947 

6.00373 

4.77178 

23.92136 

.32966 

.60909 


1.84442 

.61582 

3.24404 


Total. 


152,471.61 


100 


Percentage  ofco«t  of  the  various  expenditures. 


Classification. 

Amount. 

Percent- 
age. 

Payroll 

945,406.22 
13,821.88 
86,556.83 
2,454.63 
4,946.24 
786.71 

29.78018 

Subsistence 

8.73727 

Material 

66.11332 

ifiMvllaneouH 

1  60982 

Properi^  purchased 

3. 24410 

Sngineer  office  charges 

.51581 

Total 

.  162,471.51 

100 
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Coii  per  linear  foot  of  completed  work. 
[4.200  linear  feet] 


Classiflcatlon. 

Amount. 

Perllnw 
foot 

PavroU...  .            .  . 

$45,406.22 
13,321.88 
85,656.83 
2,454.63 
4,946.24 
785.71 

SIO.SHI 

SuDfilstence 

8.128 

Material 

20.ZIS 

MisceHaneoiis 

.SB 

ProDertv  Durchased        .          

IA& 

£iiffineer  office  charsreR. ... 

.m 

Total 

152,471.61 

36.9 

Note.— 434  linear  feet  mat  lost  included  in  above  statement. 

LAKE   PROVIDENGB   REACH. 

[Season  1904-5.] 

Summary  of  cost. 


Cl&H8iflcation. 


Pocket  mat 

Pavi  ng  bank 

Spreading  spalls 

Hydraulic  grading  (grader  No.  1) . 
Hydraulic  grading  (pile  driver) . . . 
Hand  grading 


Dressing  slope . 
Drainage  . 


Towing  fsteamer  Hider)  double  crew 

Towing  (steamer  Coppee)  single  c:  ew  . . 

Towing  (steamer  Titan) 

Supervision 

Miscellaneous 

Outfl  tting 

Engineer  office  charges 


Total 11,162. 


Pay  roll. 


U.  254.  PS 
l,31U..l 
217.92 
269.69 
317. 50 
213.20 
274.04 
265.86 
2,801.28 
270.97 


937.01 


Subsist- 
ence. 

$1,287.38 
405.50 
65.94 
58.30 
70.59 
64.51 
82.91 
80.45 
632.81 
62.16 
30.67 
84.45 


Material. 


Sundry 
charges,    i 


Total 


$8,596.07 
3,678.76 
642.29  ' 
94.60 
93.45  I 


2,302.45 
215. 50 
380.60 


2,925.15   16,003.72 


$360.95 
913.28 
290.26 


1,664.48 


$i4.i3ae 
6,4atff 

936.15 
4216 
4SLM 

277.n 
35&ft 

5,73ilM 

41L27 

Loa-M 


S1,«&M 


Cost  per  unit  statement. 


Classification. 


Work  done. 


Pocket  mat aqurtres. . 

Paving  bank do 

Spreading  spalls do 

Hydraulic  grading  (grader  No.  1),  linear 

feet 

Hydraulic  grading  (pile  driver),  linear 

feet 

Hand  grading linear  feet. . 

Dressing  grade do 

Drainage do 

Towing  (Hider)  double  crew days. . 

Towing  (Coppee)  single  crew do — 


2,256.8 
825.0 
133.0 

652.0 

500.0 

180.0 

1, 162. 0 

1,152.0 

62.0 

9.0 


Pay  roll. 


$1.8854 
1.6246 
1.6385 

.41348 

.635 
1.18444 
.237^0 
.28164 
45. 182 
30.108 


Subsist- 


$0.5702 
.4915 
.4953 

.08943 

.1412 
.35838 
.0711 
.07 
10. 1985 
6.907 


Material. 


$3.8049 
4.4590 
4.8292 

.14519 


37.1363 
•2:5.944 


Total 

6.575 
6.9S3 

.£481 

.J631 
1.M38 

.8016 
{e.516« 
60. 9W 
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Percentage  of  cost  of  the  various  items  of  work. 
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Claaslfication. 


Pocket  mat 

PAvinc  bank 

Spreaaing  spalls 

Hydnulic  grading  (grader  N«.  1) 
Hydraulic  grading  (pile  driver) .. 

Hand  grading 

Dressing  slope 

Drainage 

Towing  Hider  (double  crew) 

Towing  Coppee  (single  crew) 

Towing  Titan 

Superyislon 

Miscellaneous 

Outfitting 

Engineer  office  charges 


Amount. 

Percent- 
age. 

$14,138.48 

5,424.47 

926.15 

422.59 

481.54 

277.71 

856.96 

846.81 

5,786.04 

548.68 

411.27 

1,021.44 

360.96 

913.28 

290.25 

44.66 

17.13 

2.92 

1.88 

1.52 

.88 

1.12 

1.09 

18.12 

1.73 

1.80 

8.26 

1.14 

2.88 

.92 

81,656.01  1        100.00 

Percentage  of  cost,  of  the  various  erpendUures. 
ClasHification. 

Payroll 

Subsistence 

Material 

Miscellaneous 


Amount. 

$11,162.66 
2,925.16 
16.003.72 
1.564.48 

Percent- 
age. 

85.26 
9.24 

50  55 
4.95 

81.666.01 

100.00 

Material  expended  per  square  of  pocket  mat. 

[2,256.8  squares.] 


Material. 


Quantity. 


Units  per 
square. 


Brush cords.. 

Poles do 

Stone yards.. 

Btrand: 

I  inch pounds. . 

A  inch do 

I  inch do 

i  inch do 

Galvanized  wire.  No.  12 do 

Staples do 

Spikes do 

Clips,  A  inch 


8,517.9 
188.7 
1,625. 

8,000. 

6.200. 

1,250. 

13,500. 

5,000. 

600. 

30. 

754. 


1.66 
.061 
.72 

8.545 

2.75 

.554 

5.982 

2.24 

.224 

.013 


Material  expended  per  square  of  spallH  spread  (133  squares):  Spalls,  324.4  yards 
(2.44  yards  per  square). 

Material  expended  per  square  of  bank  paved  (825  squares):  Stone,  1,837.45  yards 
(2.227  yards  per  square). 
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The  estimated  cost  of  repairs  for  the  ensuing  year  is  given  below: 

Docking,  scraping,  and  painting  the  hall  of  the  towboat  Arthur  Hider^  and 

repairs $3,200.00 

Ordinary  repairs  to  towboat  H.  St,  L.  Coppee  during  year 950. 00 

Ordinary  repairs  to  tug  Parker  during  vear.*. 600. 00 

Repairs  to  12  quarter  boats,  Nos.  17,  19,  SI,  86,  87,  88,  135,  156,  156,  157, 

158,  159 4,000.00 

Repairs  to  2  mat  boate,  No»,  28  and  29 900. 00 

Repairs  to  carpenter  shop,  No.  78  (new  roof) 220. 00 

Repairs  to  machine  shop.  No.  222  (new  roof) 240. 00 

Repairs  to  barge  iVb.  ^J  (sunk) : 500.00 

Repairs  to  barge  No.  Ill 20.00 

Repairs  to  4  third-class  barge8,iVo8.  204,^  216,  217,  561 280.00 

Fitting  up  barge  and  appliance  for  loading  stone,  including  4  cars 1, 350. 00 

Fitting  up  ban:e  and  appliance  for  unloading  stone 1, 500. 00 

Derri^  for  unloading  stone 1, 800. 00 

Fitting  up  2  barges,  Nos,  556.  and  668,  for  intermediate  or  fascine  barges ...  1, 300. 00 
Repairing  7  second-class  material   bargee,  N09.  556,  561,  568,  564,  566, 

566,&ad567 3,062.50 

Repairs  to  hydraulic  grader  and  installation  of  auxiliary  pump 2, 500. 00 

Repairs  to  pile  driver  iVb.  49 ' 670.00 

Repairs  to  dry  dock  (sheathing  sides) 975. 00 

Repairs  to  12  first-class  material  barges,  Nos.  578,  579,  580,  581,  582, 

583,  584,  685,  586,  687,  588,  and  689 1,350.00 

Repairs  to  skiffs  and  calking  flats 50. 00 

Total  estimated  cost  of  repairs 25, 467. 50 

The  new  steel  towboat  H.  St.  L.  Coppee  was  delivered  at  Greenville,  Miss.,  bv  the 
contractor,  Ed.  Howard,  July  31,  1904.  On  a  careful  examination  a  serious  defect 
¥aa  found  in  the  top  of  the  after  end  of  the  starboard  cylinder.  A  new  cylinder  was 
promptly  furnished  bv  the  contractor,  and  several  minor  defects  that  developed  in 
the  thirty  days  in  which  the  boat  was  on  trial  were  all  remedied  and  the  boat 
accepted.    Tne  boat  has  proved  quite  satisfactory. 

The  district  now  has  2  first-class  steel  towboats,  sufficient  for  all  ordinary  revet- 
ment work.  What  is  badly  needed  is  a  boat  of  smaller  size  for  surveys  and  inspec- 
tion service,  as  there  is  none  of  this  class  belonging  to  this  district.  For  such  a  boat 
the  dimensions  should  be  about  100  by  20  feet,  with  3J-foot  hold,  two  boilers,  cylin- 
ders 12  inches  in  diameter,  engines  6-foot  stroke.  A  stem-wheel  boat  of  this  size 
could  be  used  for  towing  as  well  as  for  surveys  and  inspections,  as  it  would  have 
saflBcient  power  for  that  purpose,  and  be  of  light  enough  draft  for  survey  purposes. 
A  steel  boat  of  the  above  size  has  been  designed,  the  estimated  cost  of  which  is 
125,000. 

Very  respectfully,  Akthur  Hider, 

United  Stales  Asmtant  Engineer. 

Capt  G.  M.  Hoffman, 

Ckrrps  of  Engineers. 


Appendix  3  B. 

KIPORT    of  MR.   LUTHER  Y.    KERR,   JUNIOR    ENGINEER,    ON    SURVEYS    IN    THIRD    DISTRICT 

DURING   SEASON   1904--5. 

V1CK8BURG,  Miss.,  May  1,  1905. 

Captain:  I  have  the  honor  to  make  the  following  report  of  surveys  made  under 
nijr  charge  in  the  third  district,  Mississippi  River  improvement,  from  May  1,  1904, 
toMay  1,1905: 

During  the  low-water  season  the  following  surveys  and  examinations  were  made: 

The  annual  hydrographic  surveys  over  the  revetment  at  Lake  Bolivar  front  (417 
L.),  Ashbrook  Neck  (446  L.),  Greenville  Harbor  (478  L.),  Louisiana  Bend  (522  R.), 
Lake  Providence  (540  R.),  and  Delta  Point  (598  R.). 

Special  hydrographic  surveys  at  Lake  Bolivar  iront,  Chicot  front  (428-432  L.), 
Jpper  side  Leland  Neck  (469-472  R.),  La  Grange  crevasse  (482-485  R.),  Kentucky 
Bend  (498-502),  Mathews  Bend  (507-510),  Leota  Bend  (512-514),  Lake  Providence 
(540-641),  Holly  Brook  crevasse  (545-549),  and  Delta  reach  (595-599). 
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Shore-line  surveys  along  the  upper  side  of  Caulks  Neck  (408-411  R. ),  Carters  Neck 
(46(M63  L.),  Leland  Neck  (469-472  R.),  and  Reed-Bedford  Bend  (603-606  R). 

For  a  detailed  description  of  the  methods  of  making  these  surveys,  see  report  Chief 
of  Engineers,  1904,  page  241. 

ANNUAL   HYDROGRAPHIC  SURVEYS. 

Lake  Bolivar  front  revetment  (417  L. ). — For  several  years  the  outer  part  of  this  work 
has  been  covered  with  a  heavy  deposit,  and  was  protected  more  or  lees  by  a  middfe 
bar -along  the  front. 

The  sections  of  the  October  survey  show  a  very  heavy  scour  over  the  entire  rert- 
ment,  increasing  toward  the  lower  end,  where  a  slough  occurred,  extending  fm 
ran^e  1  -+-58  to  6-f28.     (See  map  No.  2.) 

The  reach  survey,  extending  from  the  head  of  Island  76  to  the  lower  end  of  tie 
revetment,  made  in  connection  with  above  survey,  shows  that  the  middle  barbs 
entirely  disappeared  and  that  the  main  channel  lies  against  the  lower  half  of  tte 
revetment. 

Ashl/rook  Neck  reretment  {44^  L.) . — ^The  sections  over  this  work  seem  to  indicate  tbt 
the  work  is  in  very  good  condition,  except  on  ranges  12  and  14,  where  someaaill 
slough JT  occurred,  and  at  the  extreme  lower  end  of  the  work.  There  were  alsotio 
or  three  small  breaks  in  the  upper  slope  in  the  vicinity  of  range  112.  The  sectioraA) 
not  show  a  cause  for  this.  The  zero  line  of  the  oar  has  receded  throughout  the  upjitf 
half  and  advanced  throughout  the  lower  half  of  the  work.  Very  slight  chang«in 
shore  line  either  above  or  below  the  revetment.     (See  map  No.  3. ) 

Greenville  Harbor  revetment  (478  L.). — The  section  over  the  Greenville  Harbor  re^- 
ment  shows  considerable  scour  on  the  shore  end  of  ranges  28  to  30  and  33  to  35«id 
a  very  heavy  fill  on  range  76. 

A  break  in  the  upper  eloije  occurred  at  range  30,  also  a  very  small  one  at  tlieiwt 
of  Main  street.  The  latter,  however,  was  below  the  limit  of  the  harbor  8ur\'ey.  Jfo 
material  change  in  the  shore  line  above  the  work.  The  zero  line  of  the  bar  W 
moved  out  slightly  on  ranges  101  to  125  and  from  range  8  to  40.  The  remainiftg 
portions  are  about  in  the  same  position  as  last  year.     (See  map  No.  4. ) 

Louisiana  Bend  revetment  (51^-614  B.), — The  survev  at  this  point  compared  fitn 
the  survey  of  1902,  none  having  been  made  in  1903,  shows  that  the  lower  end  of  fce 
Ashton  bar,  the  zero  line  of  which  extended  down  as  far  as  range  110  in  l?K)2,te8 
been  cut  away,  and  that  deep  water  strikes  in  on  the  main  shore  at  range  100.  Ine 
maximum  caving  ^as  been  about  200  feet  along  the  lower  end  of  the  reach.  (See 
map  No.  6. ) 

Lake  Proiidence  reretment  (517  U. ).— The  upper  4,000  feet  of  this  work  is  now  secure 
from  low- water  caving,  due  to  the  extension  downstream  of  the  Longvrood  1*^- 
Three  breaks  occurred  during  the  last  low-water  season;  one  about  range 66,  another 
extending  from  range  IM  to  39,  and  the  other  alx)ut  range  22.  The  sections  over  the 
two  upper  breaks  do  not  indicate  that  the  channel  mat  has  been  destroyed.  At  the 
lower  end  the  scour  had  been  very  heavv,  the  slope  had  become  very  steep,  and  it  w 
probable  that  the  slip  was  supennducecl  by  seep  water  from  the  borrow  pits  along 
the  levee.  The  zero  line  of  the  bar  has  moved  back  from  200  to  500  feet.  (See  map 
No.  7. ) 

Delta  Point  revetment  (598  B.). — These  sections  have  deepened  considerably  frona 
range  4  to  12  east,  and  have  deepened  slichtly  from  12  to  *'A,"  the  lower  end  of  the 
work;  very  little  change  on  the  upper  end. 

There  has  been  some  sloughing  of  the  unprotected  upper  bank  from  23  to  the 
upper,  46  -{-  27,  and  a  slight  filling  of  the  upper  sections.     (See  map  No.  8. ) 

SPECIAL  HYDROGRAPHIC  SURVEYS. 

Chicot  front  (428-4318  B.) . — About  4  miles  of  shore  line  was  located  along  this  ^^^ 
Cross- river  ranges  were  established  and  sounded  and  a  10-foot  contour  map  was 
made  of  the  reach.  •  .       w^  f 

Caving  continues  more  or  less  throughout  the  reach,  the  maximum  being  about 
150  feet  during  the  past  vear,  leaving  a  minimum  of  about  150  feet  of  shore  in  front 
of  the  levee.  There  is  a  stretch  of  about  1,200  feet  of  levee  along  this  front  whicn 
may  have  to  be  covered  with  a  loop.  j  v    t 

Upper  Leland  (469-472  B. ). — A  survev  was  made  of  the  upper  side  of  Leland  >ecK 
from  Columbia  to  a  point  about  3  miles  below.  Four  cross-nver  ranges  were  eounded 
to  determine  contours.  The  maximum  caving  in  this  reach  during  the  year  was 
about  200  feet.  There  is  still  a  distance  of  about  1,200  feet  between  the  shore  ana 
the  axial  spur  levee  and  about  1,000  feet  to  the  nearest  point  of  the  washout 
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Kentucky  Bend  (49B-S0t). — ^The  conditions  of  this  bend,  as  shown  by  the  contonrs, 
have  not  improved  since  tne  1903  sorvey.  Caving  has  been  heavy  from  the  head  of 
the  bend,  1  mile  below  Glenora,  to  Stella  Landing.  The  maximum  caving,  about  350 
feet,  was  in  front  of  Stella,  where  the  levee  is  now  550  feet  from  shore. 

A  base  line  5,500  feet  in  length  was  laid  out  along  the  shore  in  front  of  the  Long- 
wood  levee,  ranges  were  established  every  200  feet,  on  which  the  section  was  deter- 
mined from  the  base  line  to  deep  water,  and  4,500  feet  of  this  stretch,  beginning  at  the 
npper  end,  was  subsequently  covered  wuth  revetment.     (See  maps  Nos.  5  and  10.) 

Afatheivs  Bend  {507-SlO). — Apparently  there  has  been  a  caving  of  250  feet  in  the 
lower  part  of  this  bend,  leaving  a  minimum  distance  of  450  feet  between  the  shore 
and  levee  at  station  3732.  I  am  inclined  to  Question  this,  however,  as  the  former  loca- 
tion of  the  shore  seems  somewhat  doubtful,  and  the  contours  show  the  deep  water 
to  be  well  out  from  shore  at  that  point.    Six  cross-river  ranges  were  sounded. 

Leola  Bend  (61S-614)' — ^The  greatest  caving  in  this  bend  was  500  feet  in  three 
years,  in  front  of  the  angle  at  station  2110,  where  the  levee  is  still  1,200  feet  from 
shore.    Six  cross-river  ranges  were  sounded. 

Survey  of  a  part  of  Lake  Providence  reach  (540-S41). — ^This  survey  was  first  made  in 
1901  in  order  to  determine  the  effect  of  dredging  through  the  pomt  of  Stack  Island 
bar,  that  was  making  over  toward  the  head  of  the  Lake  Providence  revetment  and 
causing  a  very  destructive  pressure  at  that  point  The  splendid  effect  of  the  work 
with  reference  to  the  upper  end  of  the  revetment  can  be  seen  by  referring  to  map 
No.  11. 

Delta  reach  from  Youngs  Point  to  KleinMon  (69S-S99). — This  was  the  second  of  a 
series  of  survevs  which  was  begun  in  order  to  detect  an  v  inclination  to  general  caving 
in  the  bend  above  the  Delta  Point  revetment,  as  it  is  believed  that  if  this  stretch  is 
allowed  to  become  a  caving  bend  the  current  would  be  thrown  across  at  the  lower 
end  and  endanger  some  of  the  works  put  in  in  connection  with  the  Yazoo  diversion 
canal.  The  shore  lines  were  relocated,  and  the  13  cross-river  ranges  re-sounded.  No 
changes  of  any  consequence  had  taken  place  except  at  the  lower  end  where  the  100 
contour  had  moved  about  300  feet  nearer  the  lower  end  of  the  West  Pass  levee. 
(See  map  No.  13). 

Heed-Bedford  Bend  (603-606), — The  caving  has  been  general  throughout  this  bend, 
the  heaviest  during  the  ^t  year  being  400  feet  in  front  of  the  levee  loop  that  had 
just  been  completed,  stations  4459-4549. 

Lagrange  (i8S-4S5)  and  HoUybrook  (546-649). — Resurveys  were  made  at  these 
places  to  determine  tne  changes  in  the  low- water  bed  of  the  river,  probably  due  to 
the  closure  of  the  crevasses.  Comparative  tables  are  given  herewith  showing  the 
cl^anges  in  the  section.  The  sections  at  Lagrange  show  a  decrease  in  area  and 
depth,  while  those  at  HoUybrook  show  a  general  increase  in  both  respects.  ( For 
physical  features  connected  with  these  surveys  see  mans  Nos.  9  and  10. ) 

Catdks  and  Carters  necks  (408-411  R. )  and  [460-463  X.).— The  caving  on  the  upper 
side  of  these  reaches  has  tfeen  very  light.  The  maximum  for  the  former  being  300 
ieet  in  the  past  year  and  for  the  latter  250  feet  in  two  years. 

Sta4:k  Island  Chute. — About  2  miles  of  shore  line  along  the  Mis8issii>pi  side  of  Stack 
Island  Chute  was  located.  Some  caving  has  occurred  there,  but  it  is  so  slight  that 
it  is  hard  to  assign  to  it  a  definite  quantitv.  The  levee  is  within  150  feet  of  tne  bank 
now,  but  the  maps  of  twenty  years  ago  show  about  the  same  conditions. 

In  addition  to  the  above,  preliminary  survevs  were  made  for  the  purpose  of  mak- 
ing estimates  for  spur  levees  extendinjj  from  tfie  main  levee  well  out  to  the  front  on 
Huntington  Point,  Ashbrook  Neck,  Point  Comfort,  Carters  Neck,  and  Leland  Neck, 
aggregating  about  23  miles  of  transit  line,  over  which  elevations  were  taken  every  100 
feet. 

All  the  above  surveys  have  been  plotted,  and  the  following  maps  are  furnished 
herewith  for  your  annual  report: 

Maps  Nos.  2  to  8,  inclusive,  showing  the  effective  revetment  at  Lake  Bolivar 
front,  Ashbrook  Neck,  Greenville  Harbor,  Kentucky  Bend,  Louisiana  Bend,  Lake 
Providence,  and  Delta  Point. 

Map  No.  9.  Lagrange  crevasse. 

Map  No.  10.  Kentucky  Bend. 

Map  No.  11.  A  part  of  Lake  Providence  reach. 

Map  No.  12.  HoUybrook  crevasse. 

Map  No.  13.  Delta  reach. 

Field  operations  were  begun  August  26,  1904,  and  completed  November  17,  1904. 
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Expenditures. 

Payrolls $3,447.W 

Subeistence 757.38 

Coal 602.13 

Miscellaneous  charges,  including  engineer  office  expense 194. 37 

Total 5,000.e 

Comparative  sections^  Lake  Providence  reach, 

ROLLYBBOOK   CREVASSE. 


Range. 


1. 

2 
8. 
4. 

5. 
6. 

7. 


Area. 

1903. 

1904. 

\% 

Vf« 

32,268 

41.598 

27,796 

53.786 

26,138 

47,238 

37,114 

36,437 

39.?21 

45,600 

48,826 

70,706 

50,680 

76,780 

Scour. 


FlU. 


V^ 

Sq./eet 

9,325 

25.590 

21,100 

680 

5,879 

21,880 

36.100 

ChugeiD 
cbanM 
depth. 


+  9 

+  1 

-9 
t« 

+  7 


[Chute  sectioM.] 

9 

5,200 
4,478 

670 
478 

4,580 

-7 

10 

4,000 

-8 

Comparative  sections^  GreenviUe  reach. 

LAGRANGE   CREVASSE. 


Range. 

Ar 
1903. 

ea. 
1904. 

Scour. 

Fill. 

Change  In 

1 

64,510 
65,900 
65,430 
62,760 
65,200 
67,880 
61,780 

50,420 
53,920 
51,990 
51.330 
51,350 
55.980 
59,490 
48,390 

Sq./ecL 

10,590 
13  910 

«*-« 

2..                                                       k 

-13 

3 

0 

4 

14'  100            -  ^ 

5 

11,410 
9.220 
8,890 

13,390 

-8 

6 

-5 

7 

-  6 

8 

-  5 

, 

[Chute  sections.] 

4 

2,870 
5,000 

660 
2,710 

2,210 
2,290 

—  2 

5 

. .  i 

Respectfully  submitted. 


Capt.  G.  M.  Hoffman, 

Corps  of  Engineers. 


Luther  Y.  Kerb, 

Junior  Engineer. 
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Appendix  3  C. 

befobt  of  mr.  e.  c.  t0olin6br,  a8bi8tant  engineer,  on  operations  in  lower  yazoo 
leybe  district  during  the  season  of  1904-5. 

United  States  Engineer  Office, 

Vicksburg,  Miss.,  May  J,  1906, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  in  the 
Lower  Yazoo  levee  district  from  May  1,  1904,  to  May  1, 1905: 

ExUnt  of  district  and  yardage. — The  district  covers  the  east  bank  of  the  river  from 
the  Coahoma-Bolivar  County  line  (367  L.)  to  the  mouth  of  the  Yazoo  River,  which 
is  now  at  the  mouth  of  the  Yazoo  diversion  canal  (599  L.),  a  river  frontage  of  232 
miles.  The  line  is  constructed  to  a  point  in  Warren  County,  on  Eagle  Lake,  about 
7  miles  back  of  Brunswick  Landing  (580  L.),  leaving  about  19  miles  of  river  front 
unleveed.  There  is,  besides,  a  levee  8,800  feet  long  at  the  extreme  lower  end  of  the 
district,  which  was  built  as  a  part  of  the  Yazoo  diversion  canal  improvement.  It  is  not 
a  part  of  the  levee  system,  and  does  not  have  the  same  object  in  view.  Parts  of  War- 
ren, Issaquena,  Sharkey,  and  Yazoo  counties  are  overflowed  by  the  water  passing  over 
the  unprotecteJd  front  whenever  the  gauge  at  Vicksburg  registers  more  than  45  feet. 

The  following  table  shows  the  length  added  to  the  levees  by  the  completion  of  the 
new  loops  and  the  cubic  yards  in  the  abandoned  levees: 


Milea 
below 
Cairo. 

Begin- 
ning of 
new 
levee. 

Stations. 

Length. 

Cubic 

vards 

thrown 

out. 

Location  of  new  loops. 

End  of  new 
levee. 

End  of  levee, 

old 

notation. 

New 
levee. 

Old 
levee.  • 

Australia 

370 
434 
528 
635 
555 

0 
8160 
2440 
3135 
4198 

502+49 
8240+95 
2644+51 
3224+84 
4281+45 

=  450 

=3283+50 

=2617+24 

=3238+18 

=4258+70 

50,249 
8.095 

20,451 
8,984 
8,345 

Feet. 
45,000 

7,350 
17,724 
10,318 

6,070 

1,707,400 

Jenkins 

824,200 

Valewood • 

537,000 

Baleshed 

249,600 

ghiloh 

178,800 

Total 

96,124 

86.462 

2,997,000 

giving  a  net  increase  in  length  of  9,662  feet,  or  1.8  miles.    Previous  length  of  line, 
186.8  miles;  present  length  of  levee,  188.6  miles. 

Cubic  yards. 

Contents  of  the  levee  May  1,  1904 35,616,386 

Added  during  the  year  by  the  United  States 1,040,708 

Added  during  the  year  by  the  levee  board 4, 246, 661 

Total  added  during  the  year 6,287,369 

Abandoned  during  the  year 2, 997, 000 

Net  increase 2,290,369 

Contents  of  levee  May  1, 1905 37,905,755 

CONSTBUCTION. 

190S-4  contracts, — The  following  table  shows  all  work  under  contract  and  not  com- 
pleted at  the  time  of  the  last  annual  report: 


StaUon. 

Milee 
below 
Cairo. 

Nature  of  work. 

In  place 

To  be 

Contractor. 

l«4O-207O 

402 
408 
434 
434 
480 
600 

Enlargement 

do        

Ou.  wards. 
67,892 
35,878 
139,637 
127,418 
19,930 
64,695 

66,148 
33,773 
11,587 
18,354 
10,488 
O85.800 

Lowrance  Bros. 

2U0-2280 

Do. 

8189-3229 

New  work 

....  do 

M.  J.  Roach  &  Co. 

jS^:::::. :::::::::::::::: 

Do. 

100-200 

Enlargement 

Banquette 

Walker  Stanaell. 

1345-1780 

Do. 

a  Contract  abandoned  June,  1904. 
All  of  these  have  been  completed  during  the  present  year. 
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1904-5  can^rocte.— The  following  work  was  let  April  13, 1904,  to  be  paid  from  allot- 
ment of  $150,000,  made  from  appropriation  for  the  fiscal  year  1905: 


station. 

Miles 
below 
Cairo. 

Nature  of  work. 

Price. 

Contractor. 

82-100 

478 
483 
483 
495 
497 

EnlaiKement 

Topping 

OtnU. 
18.9 
18.9 
18.9 
18.9 
18.9 

M.  J.  Roach  &  Co. 

200-^520 

Do. 

62(MXX) 

EnlarKement 

do 

Do. 

940-1200             . .     . 

Do. 

1200-1370 

Topping 

Do. 

This  was  all  to  a  grade  2  feet  above  the  1903  high  water. 

A  table  giving  the  sections  into  which  this  work  was  divided,  and  the  yaitiige 
and  details  of  cost,  is  appended  to  this  report. 

The  enlargement  was  on  the  river  side,  except  stations  990-1030  and  1037-1053^ 
which  was  placMKl  on  the  land  side  on  account  of  the  levee  being  too  dose  to  Ijke 
Lee  for  the  material  to  be  obtained  from  the  river  side. 

The  enlargement  on  the  river  side  had  a  crown  8  feet  wide  and  slopes  3  to  1.  The 
enlargement  on  the  land  side  had  crown  8  feet  wide  and  3  to  1  slopes  to  banqoet^ 
which  was  rtii8e<l  to  make  it  8  feet  below  the  top  of  the  new  crown,  and  gave  acron 
20  feet  wide  and  10  to  1  and  4  to  1  slopes.  The  topi)ing  on  stations  205-^20  and  1200- 
1207  had  a  crown  4  feet  wide  and  slope  3  to  1  on  land  side  and  2  to  1  on  river  a^ 
the  foot  of  the  land  side  slope  being  on  the  edge  of  the  old  crown.  The  topping* 
stations  1207-1370  had  a  crown  2  feet  wide  and  arbitrary  slopes,  the  base  having  ib» 
same  width  as  the  old  crown  of  the  levee.  This  change  was  made'  after  the  nni 
had  made  it  impossible  to  complete  the  heavier  topping  and  while  it  was  posable 
for  a  high  water  to  follow  later.- 

Besides  the  regular  contracts  for  1904-5,  an  informal  contract  was  made  ^ 
Geoi^  Stephany  for  the  construction  of  a  subbanquette  at  station  1930  above  Green- 
ville. This  contract  was  for  1,594  cubic  yards,  at  18  cents  per  cubic  yard,  amounong 
to  $286.92.  All  uncompleted  contracts  for  1903-4  and  all  contracts  for  1904-5  h»te 
been  completed  during  the  year. 

1906-6  contracts. — The  Fifty-eighth  Congress  havine  passed  an  act  to  enable  the 
work  which  is  to  be  paid  from  the  appropriation  for  the  fiscal  year  1906  to  be  done 
in  the  year  1904-5,  the  following  work  was  let  July  28,  1904,  from  the  allotment  of 
$150,000  from  that  appropriation: 


station. 

Miles 
below 
Cairo. 

Kind  of  work. 

Price. 

Contractor. 

4894-5020  

569 

573 

New  loop 

Genu. 
16.3 
16.8 

Lewis  &  Jennings. 
Do. 

5200-5588 

Enlargement 

The  division  of  the  above  into  sections,  and  the  details  of  yardage,  cost,  and  force, 
are  given  in  a  table  appended  to  this  report. 

The  appropriation  tor  the  contractors  not  being  available  until  July  1, 1905,  the 
Mississippi  levee  board  arranged  for  the  payment  of  the  interest  on  the  monthly  esti- 
mates from  the  time  they  became  due  until  the  above  date.  This  was  done  in  order 
to  get  the  work  done  before  the  possible  advent  of  a  flood  in  March  or  April,  19(^' 

The  standard  section  for  the  new  loop  is,  crown  8  feet  wide,  slopes  3  to  1,  and  no 
banquette. 

The  standard  section  for  the  enlargement  is,  crown  6  feet  wide,  and  slopes  3  to  i 
on  land  side,  and  2J  to  1  on  river  side,  except  about  15,000  feet,  which  has  a  2  to  i 
slope  on  the  river  side.  This  is  the  smallest  levee  in  the  district,  having  an  avenge 
height  of  about  6  feet. 

Tne  necessity  for  the  new  loop  arose  from  the  caving  bank  opposite,  and  thenases- 
sity  for  it  being  included  in  this  project  arose  from  the  danger  of  the  old  l®^"®^?*-^ 
breached  before  the  end  of  the  year  1904-5.  Rains  and  seep  water  retarded  tnifl 
work  so  much  that  on  May  1,  1905,  only  90  per  cent  was  in  place. 

The  enlargement  on  stations  5200-5588  was  commenced  October  10, 1904,  but  no 
work  was  done  on  it  from  December  24,  1904,  to  February  2,  1905.  . 

This  work  was  so  situated  that  it  would  drain  readily,  and  the  water  in  tne  "^"^^ 
and  th^lake  did  not  get  high  enough  to  interfere  very  much  with  it;  nevertheieBB 
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only  36  per  cent  of  the  work  had  been  done  to  March  1,  and  86  per  cent  to  May  1, 

In  the  construction  of  the  new  loop,  stations  4894-5020,  wheel  scrapers  and  grad- 
ing machines  and  wagons  were  used,  the  team  force  being  used  to  propel  the  machines 
and  wagons  being  used  in  hauling  the  material  into  the  levee.  On  all  of  the  other 
contracts  wheel  scrapers  alone  were  used. 

A  comparison  of  totals  of  yardage  and  force  on  the  contracts,  with  and  without 
grading  machines,  shows  a  difference  of  5  per  cent  in  yardage  per  team  day  against 
tlie  use  of  machines  and  15  per  cent  in  yardage  per  man  day  in  favor  of  their  use. 

The  average  price  of  work  let  during  the  year  waa  17.3  cents  per  cubic  yard. 

CkmttnuAion  liy  the  MMsgippi  levee  board, — The  Misnisnippi  levee  board  (Lower 
Yazoo  district)  has  done  an  extraordinary  amount  of  levee  building  this  past  yeAv, 
They  were  enabled  to  do  this  by  the  sale  of  $1,000,000  worth  of  bonds,  specially 
authorized  by  the  State  l^islature  during  the  session  of  1903-4,  in  addition  to  the 
annual  revenues. 

A  tabulated  statement  of  the  work  done  by  this  levee  board  is  appended  hereto. 
It  will  be  noted  that  97  per  cent  of  the  expenditures  during  the  year  were  for  new 
loops,  and  all  of  these  are  behind  levees  menaced  by  caving  banks. 

REPAIRS  AND   MAINTENANCE. 

The  Government  employed  a  force  of  5  teams  above  and  10  teams  below  Green- 
ville from  June  until  September,  and  a  force  of  10  teams  below  Greenville  during 
October  and  November,  and  above  Greenville  in  December,  under  Government 
supervision,  but  paid  for  by  the  Mississippi  levee  board,  from  an  appropriation  of 
$5,000  for  repair  work. 

As  it  was  evident  that  the  weed  cutting  could  not  be  done  in  proper  time  by  these 
forces  doing  it  in  connection  with  the  other  work,  the  weeds  were  cut  by  contract 
over  72  miles  of  levee. 

Besides  the  repairs  by  the  above  forces,  the  contractors  for  the  levee  enlargement 
and  topping  cut  the  weeds  and  removed  the  drift  from  both  sides  of  that  part  of  the 
levee  included  in  their  contracts.  This  was  in  accordance  with  the  terms  of  their 
contracts  and  therefore  added  nothing  to  the  expenditures  for  repairs. 

The  total  repairs  by  the  Uniteii  States  amounted  to  $8,191.21;  the  total  repairs  by 
the  levee  board  amounted  to  $4,751.30. 

Below  is  a  tabulated  statement  of  work  done  by  day  force: 


station. 


Above  Greenville: 

1124-1226 

1S25-1476 

1883-1390 

1400-1460 

1148-1141 

450-490 

696-642 

1088-1226 

1825-1648 

3830-3346 

2280-2485 

2485-3300 

8830-8843 

2514 


Total. 


Below  Greenville: 

(MO 

128-150 

150-260 

140-208 

600-940 

600-880 

746-850 

780-916 

1800-2276 


Total. 


Miles 
below 
Cairo. 


392 


897 
895 
373 
374 


435 
407 
415 


Kind  of  work. 


Weed  cutting . 
Rain  wash 


Weeds  cut  and  logs  removed. 
Wave  wash 


Jj^  jWeed  cutting . 


416 


480 
481 
482 
481 
492 
492 
493 
493 


Wash  repaired . 


Weeds  cut  and  drift  removed. 


Rain  and  wave  wash  . . . 

Weed  cutting 

Drift  and  logs  removed. 

Rain  wash 

Wave  wash 

Weeds  cut 


Number 

of 
stations. 


243 


698 


1,083 


yaras.  ^  ^t^tion. 


CenU, 
60 

2,140 

30 

60 

542 

80 

60 

Linearfl. 
16,700 


3.400 
2,800 


47,600 


1,810 


1,060 
4,060 


30 


8121.60 
642.00 

.299.00 

162.60 

616.60 
14.40 


1,766.00 


349.04 

643.00 
136.00 
654.08 
315.00 
1,417.60 
1,426.00 


4.739.62 
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The  high  water  of  1905  is  shown  by  the  table  to  have 'been  from  13  to  15  feet 
below  the  highest  known  water,  that  of  1903.  The  high  water  of  1905  was  generally 
within  the  banks  of  the  river.  It  was  therefore  not  high  enough  to  reach  our  high- 
water  gauges  along  the  line  of  levee,  and  the  maximum  stage,  therefore,  has  not  been 
established  and  recorded  for  the  local  points  along  this  front.  For  a  comparison  of 
the  high  water  of  1904  with  that  of  1897  and  1903,  see  table  page  219,  Supplement 
to  Report  of  Chief  of  Engineers,  1904. 

SurveySf  etc. — Surveys  have  been  made  in  this  district  as  follows: 

Surveys  of  defects  of  levees  of  the  district  in  June,  1904. 

Surveys  of  levels  on  top  of  the  levees  of  the  district.  M^rch  and  April,  1905. 

Change  in  location  of  Albermarle  new  loop  (569  L.),  July,  1904. 

Distances  from  levee  to  river  at  Choctaw  Bend  (437  L.) ,  above  Greenville  (476  L. ), 
below  Greenville  (478  L. ),  Longwood  (501  L. ),  Island  92,  Shiloh  (555  L. ),  from  time 
to  time  throughout  the  year. 

Shore  lines  by  Australia  (370  L.),  Carters  Neck  (461  L.),  Lagrange  (480  L.),  Long- 
wood  (501  L.),  and  Leota  (514  L.). 

Bank  lines.—CsLving  has  been  quite  active  at  a  few  points  during  the  year,  but 
generally  it  has  been  much  less  rapid  than  during  the  year  1903-4. 

Shore  line  surveys  and  measurements  from  levee  to  river  bank  to  determine  the 
amount  of  caving  were  made  during  the  year,  showing  the  results  given  below. 

Parkers  to  Dennis lAinding  {S67-S73  L.). — In  February,  1904,  a  survey  of  this  shore 
line  was  made  by  the  Mississippi  levee  board.  A  comparison  of  the  present  shore 
line  with  the  one  then  surveyeci  shows  that,  during  the  past  ten  months,  the  caving 
at  station  135  amounted  to  360  feet,  or  within  90  feet  of  the  toe  of  the  levee,  and  at 
station  390  it  amounted  to  300  feet,  or  within  250  feet  of  the  toe  of  the  levee.  After 
extensive  surveys,  the  new  loop  to  be  built  on  account  of  this  caving  was  located 
back  of  Lake  Charles,  partly  in  the  Upper  and  partly  in  the  Lower  Yazoo  levee 
district,  and  each  of  the  two  local  levee  boards  built  the  portion  within  its  bounds. 
The  arrangements  between  the  boards  provide  for  the  maintenance  of  the  old  levee 
on  the  north  side  of  the  neck  by  the  Upper  Yazoo  levee  board  to  prevent  a  cut-off 
across  that  neck,  and  the  consequent  damage  to  levee  interests  that  would  result 
therefrom.     (See  accompanying  table  of  work  by  the  levee  board  J. 

Waxhaw  front  {S9Z-S94  L.). — There  was  very  little  caving  on  tnis  front  after  the 
completion  of  the  new  levees  in  1903-4  until  the  river  reached  its  recent  high  stage, 
when  it  became  more  active.  It  was  expected  that  the  high  water  of  1904  would 
breach  the  old  levee  before  the  loop  was  finished,  and  the  construction  force  was 
therefore  greatly  increased;  the  old  levee  is,  however,  still  intact,  though  it  will 
probably  be  breached  in  the  next  considerable  high  water. 

The  latest  measurements  from  the  bank  to  the  old  levee  show  the  following 
results: 

Station  1180:  Feet. 

February  15,  1904 442 

May  1,1905 400 

Station  1253: 

February  15,  1904 635 

Mayl,  1905 275 

Choctaw  Bend  {4S0-4S6  L.). — Caving  along  this  reach  has  practically  stopped, 
except  at  the  lower  end,  where  it  is  progressing  at  a  moderate  rate.  It  does  not  now 
appear  that  the  new  loop  (Jenkins,  434  L.),  which  was  commenced  during  the  year 
1902-3  and  completed  in  1904-5,  will  be  needed  in  the  near  future.  The  construction 
of  this  levee  was  pressed  by  the  landowners  that  would  have  been  thrown  out  by  the 
proposed  line  back  of  Lake  Bolivar  and  was  a  compromise  between  building  a  levee 
on  that  line  or  a  revetment  of  the  front. 

Bachelors  Bend  {476-479  L,). — The  caving  is  very  light  along  the  lower  and  only 
moderate  along  the  upper  unprotected  parts  of  this  reach.  The  levee  being  situated 
Quite  a  distance  from  the  bank  of  the  river,  the  caving  at  its  present  rate  will  do  little 
damage  except  to  the  land  and  timber  on  the  front  and  the  protection  from  wave 
wash  which  the  timber  now  affords  to  the  levee. 

Below  GreenviUe. — Active  caving  continued  for  a  short  time  on  this  reach.  It  was 
evidently  caused  by  the  La  Grange  crevasse,  and  almost  entirely  ceased  when  that  was 
closed.  The  hydrographic  surveys  do  not  indicate  that  there  will  be  any  active  cav- 
ing in  this  vicinity  in  tne  near  future. 

Longtpood  Front  {499-602  L, ). — The  caving  at  this  point  had  be6n  very  active  until 
a  new  revetment  was  constructed  on  this  front.  This  was  decided  upon  after  elab- 
orate surveys  and  careful  study,  it  being  shown  that  this  would  be  much  cheaper 
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than  the  construction  of  the  new  levee  that  would  otherwise  be  required  and  would 
afford  better  protection  to  the  interests  involved.  The  estimates  upon  which  this 
decision  was  based,  were  as  follows: 

Estimated  cost  of  embankment, 

[Grade  2  feet  above  high  water  of  1908,  crown  8  feet,  slopei  3  to  1.    Banquette  8  feet  below  top  o( 
levee,  crown  20  feet,  back  sloped  6  to  1.] 


Station. 

Average 
height. 

Embank- 
ment. 

Excava- 
tion. 

Total. 

Price. 

OeuU. 
22 
25 
35 
20 

Total  cost 

1270-1488 

Feet. 

(•)22.3 

(•»24.8 

H29.5 

(«)21.0 

612,390 
252,839 
839, 19e 
897,896 

70,000 

8.000 

142.000 

84.000 

582,390 
2a0,339 
981,196 
931,895 

$128, 125.  M 

1438-1467 

66,084.i5 

1467-1493 

343,418.(19 

1493-1611 

186,379.00 

Total 

2,801,820 

254,000 

2,756,820' T-iS-OflB-Ii 

Estimated  shrinkages  Included  in  above  height:  (>)  1  foot;  (^)  6  feet;  (•)  10  feet;  (*)  1  foot 

Total  cost  of  levee  inditding  right  of  way. 

Embankment  per  above  statement $723,  OOO 

Right  of  way  including  improvements 20,  OOO 

Actual  estimated  cost  of  levee 743,  OOD 

Value  of  property  destroyed 50,  OOO 

Total 793,000 

Estimated  cost  of  revetment, 

14,450  linear  feet,  at  $31  per  foot $447,950 

Enlarging  present  levee  to  2  feet  above  1903  bigh  water,  260,000  cubic  yards, 
at  30  cents  per  cubic  yard 78,000 

Total 525,950 

Revetment  urgently  needed,  6,500  linear  feet,  at  $31 170, 500 

This  revetment  work  was  begun  in  the  fall  of  1904,  and  4,200  feet  of  it  was  com- 
pleted. During  the  high  stages  of  the  river  this  spring  there  was  considerable  cav- 
ing just  below  this  revetment,  and  at  an  angle  in  the  levee  about  1  mile  below.  On 
account  of  this  the  revetment  should  be  extended  during  the  season,  and  a  short 
loop  may  be  necessary  to  cover  the  threateded  an^le. 

Island  No.  9S, — There  has  been  verv  little  caving  at  this  point  during  the  past 
year.  The  nearest  point  was  480  feet  from  the  levee  in  April,  1904,  and  there  hi« 
been  but  little  caving  for  several  months  past. 

The  rapid  increase  in  the  rate  of  caving  during  the  high  water  of  1903  was  taken 
as  evidence  that  caving  would  reach  the  Tevee  at  an  early  date,  and  the  levee  board 
contracted  for  a  new  loop  on  this  fronton  this  account.  (See  tabulated  statement  of 
the  levee  board  work,  appended  to  this  report ) 

Fillers  {551  L.). — Caving  has  been  very  active.  A  survey  of  the  shore  line  ^ 
March,  1905,  showed  a  change  of  950  feet  since  May,  1902,  or  about  335  feet  per  year. 
As  it  was  then  within  360  feet  of  the  center  of  the  levee,  and  the  season  of  its  greatest 
caving  not  yet  over,  the  necessity  for  the  early  construction  of  a  new  loop  on  this 
front  seems  auite  apparent.  The  Mississippi  levee  board  is  fully  impressed  with  the 
urgency  of  this  work,  and  will  assume  tne  construction  of  it  if  later  conditions 
prove  to  be  as  grave  as  is  now  anticipated. 

Shiloh  Front  {555  L. ). — ^The  caving  was  very  rapid  along  this  reach  during  the  hwj 
water  of  1903,  reaching  within  460  feet  of  the  levee.  During  the  high  water  of  Iw* 
it  came  within  400  feet  of  the  levee.  The  levee  board  constructed  a  new  loop  on  thw 
front  during  the  present  year  on  account  of  these  conditions.  (See  table  of  worlc 
done  by  the  levee  ooard,  appended  to  this  report. ) 

Duvdlls  to  Chotards  {568-^70  L, ).— Caving  continues  throughout  this  reach.  The 
shore  line  survey  of  April,  1904,  showed  that  the  caving  opposite  station  4903  baa 
amounted  to  280  feet  in  eight  months,  and  was  within  480  feet  of  the  levee.  1*  ^ 
now  within  300  feet  of  the  levee,  having  caved  180  feet  in  twelve  months.  A  new 
levee  is  being  constructed  on  this  front  by  the  United  States,  from  allotment  under 
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first  appropriation  for  fiscal  year  1906.  The  indications  are  that  the  front  levee  will 
be  breached  by  the  time  the  new  back  line  is  completed.  (See  tabulated  statement 
appended  to  this  report ) 

General  remarks  in  regard  to  caving. — The  importance  of  the  subject  warrants  very 
extensive  surveys  and  a  careful  study  of  the  results  and  the  principles  involved.  At 
present  predictions  in  r^rd  to  caving  can  only  be  made  for  the  immediate  future 
and  then  with  a  very  wide  margin.  The  subject  lies  at  the  very  foundation  of  river 
control,  and  its  stud^  is  important,  not  only  for  the  sake  of  knowing  where,  when, 
and  how  rapidly  caving  is  liable  to  occur,  but  for  the  sake  of  knowing  how  it  may  be 
controlled,  and  now  and  when  to  apply  each  of  its  several  elements  of  control — dredg- 
ing the  channel,  revetting  the  bank,  changing  the  location  of  the  levee,  or  the  pla- 
cing of  other  impediments  to  the  flow  of  the  water,  whether  in  the  stream,  along  the 
bank,  or  on  the  shore.  The  importance  of  the  matter  to  levee  interests  can  be  easilv 
appreciated  after  noting  the  expenditures  for  new  loops  during  the  past  year,  all 
built  on  account  of  the  approach  of  caving  banks. 

Some  of  the  new  loops,  it  is  true,  may  not  be  needed  in  the  near  future,  but  the 
margin  was  getting  so  small,  the  future  caving  was  so  uncertain,  and  the  interest 
jeopardized  so  great,  that  wisdom  dictated  their  construction.  If  the  future  caving 
at  an^  point  could  be  predicted  with  any  certainty,  large  sums  of  money  could  be 
saved  in  levee  construction  by  not  changing  the  location  until  known  to  be  necessary, 
and  then  avoiding  unnecessary  expenditures,  either  on  an  expensive  levee  unneces- 
sarily far  from  the  river  or  on  one  less  expensive  perhaps  but  that  will  have  to  be 
renewed  in  a  few  years  on  account  of  the  further  encroachment  of  caving.  The  sav- 
ing that  would  be  effected  by  having  full  and  accessible  information,  obtained  from 
careful  surveys  made  from  time  to  time,  would  amount  to  many  times  the  cost  of  the 
surveys. 

These  surveys  should  be  made  at  least  once  a  year,  preferably  during  low  water, 
and  oftener  would  be  better,  and  since  there  is  such  a  difference  between  different 
caving  banks,  in  the  effect  that  different  stages  of  the  river  have  upon  them,  meas- 
urements to  the  banks,  preferably  from  the  levee,  should  be  ma<le  from  time  to  time 
throughout  the  year.  These  surveys  should  not  only  include  the  tracing  of  the  shore 
line,  but  also  topographic  and  hydrographic  surveys  in  the  vicinity. 

Extemion  at  the  Toner  end  of  the  district. — The  w^ater  begins  to  flow  around  the  lower 
end  of  the  district,  and  overflows  that  part  of  the  country  as  soon  as  the  river  reaches 
45  feet  on  the  Vicksburg  gauge.  A  rise  of  3  more  feet  overflows  an  area  of  about  500 
or  eOO  square  miles,  and  stops  all  traflBcon  the  Yazoo  and  Mississippi  Valley  Rail- 
road, affecting  not  only  railroad  interests,  but  those  of  the  community  at  large.  As 
the  maximum  stage  of  the  flood  of  1903  showed  a  fall  of  7.4  feet  from  Brunswick 
(573)  to  Vicksburg  (599),  the  extension  of  this  levee  to  join  the  one  at  the  mouth  of 
the  Yazoo  diversion  canal  would  prevent  nearly  all  of  this  great,  and  almost  annual, 
devastation.  Besides,  the  construction  of  this  extension,  which  will  have  to  be 
undertaken  at  some  time,  will  change  the  high-water  slope,  and  the  consequent  grade, 
of  the  levee,  bringing  them  more  nearly  parallel  to  the  ultimate  and  more  uniform 
grade  yet  to  be  established.  This  extension  should  not  be  undertaken,  however, 
until  the  present  levee  has  been  brought  to  a  standard  section,  for  any  crevasse  in 
the  latter  would  cause  many  more  times  as  much  damage  as  is  now  caused  by  the 
overflow  around  the  present  end  of  the  levee.  But  since  every  extension  of  the  levee 
will  contribute  its  part  to  the  ultimate  results,  shorter  extensions  could  be  made  at 
different  times  whenever  consistent  with  the  conditions  of  the  already  constructed 
levee  and  the  amount  of  available  funds. 

Elaborate  surveys  should  be  made  in  the  near  future,  so  that  the  problems  of  cost, 
proper  location,  and  ultimate  results  can  be  made  from  time  to  time,  and  that  the 
construction  of  parts  of  the  extension  can  be  entered  upon  at  the  proper  time. 

SPUR  LEVEES  OR  DIKES. 

Besides  the  above  extension  of  the  levee  system,  there  will  have  to  be  some  lateral 
extensions  in  the  way  of  spur  levees  to  be  built  from  the  main  levee,  out  on  the  long 
points  between  bends  of  the  river.  These  would  not  only  be  an  important  element 
m  the  prevention  of  cut-offs,  but  would  also  assist  in  giving  more  uniformity  to  the 
high-wat-er  slopes,  more  regularity  to  the  current,  and  thereby  more  stability  to  the 
banks. 

The  question  as  to  the  effect  their  construction  would  have  on  gauge  relation  was 
brought  up  by  Assistant  Engineer  A.  M.  Todd,  whose  reports  and  papers  have  brought 
out  quite  a  discussion  on  the  subject  during  the  past  year.  It  was  generally  agreed 
that  the  effect  would  be  favorable,  but  that  the  extent  of  the  effect  could  only  be 
definitely  settled  by  the  construction  of  some  of  these  dikes  and  the  study  of  future 
floods. 
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CONDITION   OP  THE  LBVEB  AND  ESTIMATE  FOR  CONTINUED  CONSTRUCTION. 

Much  of  the  levee  in  this  district  was  constructed  while  defective  methods  of  con- 
struction obtained.  Aside  from  the  relocations  caused  by  caving  banks,  a  very  small 
portion  of  this  levee  has  been  relocated.  It  has  all  been  enlaqzed  from  time  to  time, 
and  portions  have  been  reinforced  by  banquettes,  but  there  are  still  many  miles  of 
bad  levee  to  maintain.  There  are  also  levees  so  close  to  lakes  and  bayous  that  mate- 
rial can  not  be  obtained  on  the  river  side  of  them  for  future  enlaigement  The  leveca 
in  this  district  will  not  equal  the  Arkansas  levee,  so  much  of  which  was  relocated 
and  built  bv  the  United  States  in  1893-1896,  until  many  miles  of  it  also  shall  have  been 
rebuilt.  This  should  not  be  done,  however,  until  all  of  the  levee  shall  have  been 
brought  up  to  a  grade  2  feet  above  the  highest  known  water,  and  have  a  standani 
section,  including  oanquette. 

A  profile  showing  the  top  of  the  levee  and  the  high- water  slopes  is  submitted  here- 
with. 

The  following  is  an  estimate  of  the  height  of  the  levee  above  the  high  water  of 
1903: 


Abow  GreenviUe, 

6.5  miles,  0.5  to  1  foot  above. 
16.2  miles,  1  to  1.5  feet  above. 
7.4  miles,  1.5  to  2  feet  above. 
45.2  miles,  2  to  2.5  feet  above. 
0.7  mile,  2.5  to  3  feet  above. 
11.2  miles  to  Commission  grade. 


BeUm  GreenvUU. 

61.9  miles,  0  to  1  foot  above. 

2.4  miles,  1.4  feet  above. 

26  miles,  2  feet  above. 

6.7  miles,  heavy  topping,  2  feet  above. 

8.3  miles,  light  toppmg,  2  feet  above. 


The  yardage  required  to  bring  the  levee  up  to  a  grade  2  feet  above  the  highest 
known  water,  with  standard  section,  including  the  new  loops  that  will  be  required 
this  year,  is  as  follows: 


Above  Greenville:  Cu.  yards. 

Embankment 513,260 

Banquette 25,800 


Total 539,050 


Below  Greenville:  Cu-  T*^ 

Embankment 2,483,540 

Banquette 333,300 

Total 2,816,840 


The  following  is  an  estimate  of  the  yardage  and  cost  of  the  more  ui^nt  of  the 
above  work: 


Miles 
below 
Cairo. 

Kind  of  work. 

Cubic 
yards. 

Estimated  cost.  | 

Price. 

Amount. , 

Above  GreenvUe: 
1550-1843 

398 
476 

EnlaiK^ment 

239,000 
174,000 

Oentt. 
20 
22 

§47,800  '  Urgent 

3981-4200 

do 

88,280  1  Neoeaaazj. 

Total 

413,000 

86,080  1 

496 
603 
529 
538 
548 
557 

Hinlatifement 

Below  Greenville: 
1200-1475 

170,000 
168,000 
450,000 
58.200 
490.400 
157,000 

20 

ao 

22 
30 
20 
80 

34,000     Urgent 

1600-2440 

Topping 

50,400     NecesBUT- 

26K0-;J135 

Enlargement 

99,000            Do. 

8225-3491 

Topping 

15,960            Do. 

8587-4200 

Enlargement 

98.080            Do. 

4300-5200 

Topping 

47, 100            Do. 

Total    

1.488.600 



344,540  , 

502 
561 

New  loop 

Longwood: 

1475-1576. 

632,000 
250,000 

20 
22 

126,400     Urgent 

Pitlers: 

3909-3961            .     . 

do 

66,000  1        Do. 

Total    

882,000 

181,400 

SUMMARY. 


Above  Greenville 

Ehnbankment 

413,000 

1,488.600 

882.000 

•86.080 
844,640 
181,400 

Below  Greenville 

.  ...do 

Do 

New  loops 

Total 

2,783,600 

612,020 
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COMMISSION  GRADE. 

The  following  is  an  estimate  of  yardase  required  to  raise  and  enlarge  the  levees  of 
this  district  to  standard  section  and  to  the  ultimate  grade  adopted  by  the  Mississippi 
River  Commission  and  known  as  the  Commission  grade,  which  is  about  6  feet  above 
the  high  water  of  1897: 

Enlargement:  Cubic  yards. 

Embankment 8,935,021 

Stumps,  spurs,  road  crossings,  etc 557, 000 

Increase  for  sinking 1, 900, 000 

11,392,021 

Banquette: 

Embankment 613,317 

Stumps,  etc 75,000 

688,317 

Total  enlargement  and  banquette 12,080,338 

Add  for  new  loops 1,500,000 

Grand  total : 13,580,338 

PRIVATE  LEVEE. 

A  private  levee  was  constructed  at  the  lower  end  of  the  present  levee  system  by 
the  planters  whose  property  is  protected  by  it.  It  is  a  back  levee  extending  from 
station  5100  to  5587  4-  46  of  the  United  States  levee,  and  in  connection  with  the  latter 
inclosinfiT  about  6,000  acres  of  land,  2,000  of  timber  and  4,000  cultivated.  The  follow- 
ing further  information  in  regard  to  this  levee  is  submitted: 

Length  of  levee  line,  3.9  miles;  average  height  of  levee,  5.2  feet 

Cost  of  levee: 

Embankment,  89,708  cubic  yards $12, 719. 58 

Right  of  way 2,568.10 

Engineering,  etc 2, 178. 98 

Total 17,466.66 

Spedficaiions  in  general. — Specifications  for  levee  construction  have  been  improved 
from  time  to  time,  so  that  now  very  few  further  changes  seem  to  be  needed.  1  do 
recommend,  however,  that  the  provisions  contained  therein  shall  be  more  uniformly 
and  rigidly  interpreted  and  enforced. 

Layers  and  nimmys. — The  2- foot  layers  are  never  rigidly  insisted  upon,  either  in 
Gkovemment  or  levee  board  work.  This  defect  is  very  much  increased  by  having 
numerous  runways,  in  filling  over  which  the  material  can  neither  be  placed  m  layers 
nor  tamped.  I  would  recommend  the  additional  provision  that  runways  be  not 
allowed  except  at  the  station  ends  of  the  levee,  and  that  these  shall  be  parallel  to 
the  axis  of  the  levee.  But  neither  this  specification  nor  one  in  regard  to  the  thick- 
ness of  the  layers  can  be  enforced  at  all  unless  uniformly  enforced  throughout  the 
district,  with  the  active  support  of  all  the  levee  authorities  therein. 

Sodding — The  acceptance  of  the  levee  in  lengths  of  1,000  feet  or  more  is  provided; 
but  with  the  further  provision  that  the  engineer  may  dictate  at  what  time  the  sod- 
ding may  be  done.  It  is  very  much  to  the  advantage  of  the  contractors  to  keep  the 
dressing  and  sodding  as  far  advanced  as  possible,  and  this  should  be  insisted  upon 
at^all  times,  except  that  sodding  should  not  be  done  during  a  very  dry  season  or  a 
very  cold  season  if  a  better  season  is  likely  to  prevail  before  the  other  work  in  the 
contract  is  completed. 

Contract  time^  labor  conditions^  etc, — On  account  of  the  almost  invariable  prevalence 
of  rain  and  other  unfavorable  conditions  in  January  and  Februarv,  which  are  often 
followed  by  high  water  in  March  or  April,  an  early  date  should  be  fixed  for  the 
completion  of  all  contracts;  and  1  woula  respectfully  recommend  that,  for  construc- 
tion generally,  the  time  limit  be  not  later  than  January  31.  1  would  further  recom- 
mend the  strict  enforcement  of  the  provision  in  the  contract  that  a  sufficient  force  be 
maintained  at  all  times  to  complete  the  work  on  time. 

Labor  has  been  so  scarce  during  the  past  few  years  that  this  becomes  a  question  of 
the  amount  of  labor  rather  than  the  number  of  teams  that  the  contractor  can  oom.- 
tnand.  In  bidding,  therefore,  he  should  consider  the  labor  conditions  in  general  and 
his  own  ability  in  particular  to  obtain  sufficient  labor. 

More  bank  r^re^menf.— Attention  has  already  been  called  in  this  report  to  the 
extraordinary  amount  of  levee  building  during  the  past  year  that  was  necessitated 
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by  caving  banks.  Very  important  banks  are  now  revetted,  including  thoee  that 
threaten  levees  whose  reconstruction,  together  with  the  damages  to  property,  would  be 
more  expensive  thau  the  necessarv  revetment,  as  at  Longwood,  alre^y  referred  to. 
If,  then,  the  same  results  could  be  obtained  much  more  cheaplv  bv  other  than  tbe 
present  methods,  it  follows  that  much  more  levee  building  could  be  saved  in  the 
way.  Now,  changes  in  points  of  deposit  and  in  the  direction  of  the  current  haw 
had  for  their  initial  causes  such  small  affairs  as  th^  sinking  of  boats,  trees,  etc.;  and. 
this  being  so,  it  would  seem  that  a  well-directed  location  of  a  revetment  of  a  mudi 
more  temporary  character  could  be  made  to  deflect  the  current  to  other  points «  ' 
desired. 

EXPBNDrrUBES. 

The  distribution  of  the  expenditures  for  the  year  ending  May  1, 1905,  is  as  foUoiR: 


Designation. 

Amount. 

PerceirL 

Construction 

$181,090.50 
7,904.29 
12,480.72 

».t 

Repwirs 

il 

Engineering --  -   -      - 

6il 

Total 

201  475  51  1          lOiB 

ACCOMPANYING   PAPERS. 

The  following  statements  and  blueprint  accompany  this  report; 
Statement  of  levee  construction  by  the  CJnited  States. 
Statement  of  levee  construction  by  the  Mississippi  levee  board. 
Statement  of  rainfall  at  Greenville,  Miss. 

Profile  showing  top  of  levee,  1905,  and  high-water  slopes  of  1897,  1898,  1903,  and 
1904. 
Respectfully  submitted. 

E.  C.  TOLUKGSR, 

UnUed  States  AsaitiarU  Enginea: 
Capt.  G.  M.  Hoffman, 

Corps  of  Engineers. 


Levee  work  in  Jjower  Yazoo  leree  districiy  May  2,  1904,  to  May  i,  1906, 
[E.=  EnlaiKement;  B.=  Banquette;  T.  =  Topping;  N.  =  Ne\v.] 


Station. 


1840-2070. 
212^0-2230. 
8189-8229. 
3229  3245. 
32-100... 
100-200... 
200-O50... 
550-600... 
940-1000. . 
1000-1100. 
110O-1200. 
1200-1370. 
1346-1730. 
4894-4930. 
4930-4974. 
4974-5020., 
5200^'>88., 
1930 


Total. 


Miles 
below 
Cairo. 


402 
403 
434 
434 
478 
480 
483 
483 
494 
495 
496 
497 
5C0 
569 
569 
569 
573 
402 


C<m  tractor. 


Lowrance  Bros 

do 

M.J.Iioach«SsCo.. 

do 

do 

Walker  SUuiHell... 
M.J.  Roach  <&Co.. 

do 

do 

do 

do 

do 

Walker  Stansell . . . 
Lewis  &  JenningH . 

do 

do 

do 

Geo.  Stephany 


Cubic  yards  Cubic  yards  Total 
placed  dur- 


in  con- 
tract. 


I  ingyear. 


184,040 

69.651 

151,224 

140,772 

84,007 

30,418 

44.119 

25,318 

42,350 

97,402 

94,011 

7,590 

127,872 

d 130. 000 

/ 193, 000 

fiH78,888 

120.000 

1,594 


1,622,256 


66.148 
33,773 
a  12, 646 
b 14,^32 
34,007 
10,488 
44,119 
25,318 
42,350 
97,402 
94,011 
7,590 

98,012 

176,744 

178,888 

103,086 

1,594 


labor 
days. 


2.716 
1.331 

598 

950 
1,632 

427 
2,444 
1,147 
2,367 
5,818 
4,009 

560 


3.840 
8,252 
7,083 
4,275 


Total  Total 
team  I  acraper 
days.         daji^ 


2,119 
1.020 

458 

744 
1,160 

281 
1,665 

807 
l.?24 
3,954 
8.071 

387 


630 
286 
4M 
WO 
195 

i.oa 
1,1» 

2.fifl 
1,899 

Sff 


e4,320  I 

«8,142  ' 

«6,60fi 

2,785 


«4,ii53 

«^S.9M 

1,7» 


1,040,708 


J. 


a  l.a'VO  cubic  yards, 

b  1,178  cubic  yardf*;  paid  for  by  Mississippi  levee  board. 

c  63,177  cubic  yards;  paid  for  by  Mississippi  levee  board.    No  work.    Contract  abandoned  June.  1904. 

d 81,988  cubic  yards  required  to  complete. 

e  Graders  and  wagons  used.    Gmdcrs  estimated  as  equal  to  7  teams  and  wagons  equal  to  2  scn^ieti 

/ 16,256  cubic  yards  required  to  complete. 

9 16,914  cubic  yards  required  to  complete. 
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Jjenu  work  in  Lower  Yazoo  levee  districtf  May  1,  1904t  to  May  1,  1905 — Continued. 


Station. 


1840-2070. 
2130-2230. 
8189^3229. 
S22»-a245. 
32-100.... 
100-200... 
200-560... 
S50-€00... 
94O-1000.. 
lOOO-llOO. 
1100-1200. 
1200-1370. 
1346-1730. 
4894-4930. 
4990-4974. 
4974-5020. 
6200-5588. 
1930 


Miles 
below 
Cairo. 

Yards  per 
team. 

Yards  per 
scraper. 

Price  per 
cubic 
yard. 

Average 
height. 

Average 
haul. 

CenU. 

Feet. 

Feet, 

402 

31 

47 

18.0 

18.7 

125 

403 

33 

64 

17.9 

18.7 

150 

484 

28 

44 

19.7 

15.1 

200 

484 

20 

80 

19.7 

24.1 

600 

478 

80 

47 

18.9 

17.0 

125 

480 

37 

54 

15.74 

15.0 

125 

483 

26 

42 

18.9 

11.8 

125 

483 

31 

50 

18.9 

12.2 

125 

494 

25 

,      88 

18.9 

19.0 

175 

495 

25 

38 

18.9 

17.8 

225 

496 

31 

50 

18.9 

18.5 

150 

497 

20 

31 

18.9 

16.2 

150 

500 
569 

15.74 
16.3 

11.9 
16.8 

23 

47 

225 

569 

22 

39 

16.8 

17.2 

225 

569 

-  27 

45 

16.3 

17.0 

225 

678 

37 

59 

16.3 

8.3 

100 

402 

18.0 

Kind  of 
work. 


E. 
E. 
N. 
N. 
E. 
E. 
T. 
E. 
E. 
E. 
E. 
T. 
B. 
N. 
N. 
N. 
E. 
B. 


Table  Bhomng  levee  canglr  action  by  the  Mississippi  Levee  Board  from  May  i,  1904,  to 

May  ly  1905. 

[E.  =  Enlargement;  B.  =  Banquette;  N.=New;  S.=Spur;  T.=Topplng.] 


Station. 

Miles 
below 
Cairo. 

Cubic  yards 
in  contract. 

Cubic  yards     Price 

placed  dur-'per  cubic 

ingyear.  1     yard. 

Extras  paid. 

Total 
expended. 

Kind  of 
work. 

O-502 

870 
370 
400 
484 
465 
493 

8,047.406 

2,889,226 
ft  60, 621 
10,247 
4,314 
15,286 
14,500 

Cents. 
19.7 

a  $17, 750. 23 

9591,602.02 

N. 

O-502     

1645 

10,247 
76.394 
90,569 
14,500 
68,177 
748,000 

18.0 
19.7 
22.0 

276.83 

2.121.29 
c  1,376. 22 

5.847.26 
d  4, 651. 89 

e 994. 41 
86,529.81 

S. 

8100-8245 

B. 

3850-3981 

E. 

8-'i0-977 

T.  and  E. 

1346-1780 

finn 

is.  74 
13.4 

B. 

2440-2646 1        528 

2440-2645 -        528 

745,868 
/11.468 
236,717 
3,576 
4,031 
251.807 

/1, 574. 95 

N. 

3135-3225                                 588 

383.461 

70;396 
276,000 

14.0 
22.0 
31.0 
13.4 

35,053.66 
3,938.67 
4,  .335. 58 

28, 680. 82 

N 

4013-4243 '        550 

B. 

4013-4248 '        550 

T.  and  E. 

4196-4281 555 

N. 



Total 

4,246,661 

19,602.01 

765,129.97 

a  On  account  of  sinking  foundation  and  repairing  rain  wash  on  received  work. 

fr  For  revetting  end  of  spur. 

tf  Under  Government  contract  and  paid  for  by  Board. 

^Topping  and  repairing  washes.    Done  by  day  work  under  Government  supervision. 

«9  Retained  percentages  on  work  previously  done. 

/  Repairing  rain  washes  on  work  previously  received. 

Rainfall  at  GreenviUe,  Miss.,  from  May  i,  1904^  to  May  1,  1905. 


Month. 


May 

June 

July 

AUgUHt 

September 

October «-. 

November 

December 


1904. 

Mean 

1886-1905. 

Inches. 

Inches. 

1.17 

3.48 

8.52 

8.91 

3.41 

4.16 

1.64 

3.39 

.02 

2.75 

.15 

1.90 

8.32 

8.67 

8.87 

4.16 

Month. 


January. . . 
February  . 

March 

April 

Total 


1905. 


Inches. 
7.31 
4.40 
4.84 
7.73 


Mean 
1886-1905. 


Inches. 
4.96 
4.26 
6.79 
4.09 


61.38 


46.52 
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The  following  table  shows  the  yardage  added  to  the  levees  daring  the  period  and 
the  total  yardage  May  1,  1905: 


Arkansas 
River  levees. 

Mississippi  levee— 

Total. 

In  Arkansas. 

In  Louisiana. 

fn  place  May  1. 1904 

Added  during  yea^- 

By  the  United  States 

Cubic  yards. 
1,111,285 

532,607 

Cubic  yards. 
13,594,325 

176,992 
140,336 

Cubic  yards. 
16,078,516 

966,798 
520, 147 

Cubic  yards. 
30,784,126 

1,676,297 

Bv  the  levee  boards 

660,483 

Total           

1,643,792 

18.910,668 

17,660,461 
653,600 

33,119.906 

Loflt  by  levees  abandoned 

653,600 

In  levee  May  1, 1906 

1,648,792 

13,910,653 

16,911,861 

32, 466, 306 

The  United  States  has  constructed  altogether  in  this  district  since  1882,  24,308,808 
cubic  yards.  Of  the  total  yardage  in  place,  the  United  States  has  built  about  60  per 
cent  and  the  levee  boards  40  per  cent. 


CONSTRUCTION. 


At  the  beginning  of  the  year  there  were  no  uncompleted  contracts  in  force. 
On  May  1,  1904,  a  project  for  the  expenditure  of  the  1904-5  allotment  had  been 
adopted  and  contracts  for  levee  work  let  as  follows: 


I       station. 


Miles 
below 
Cairo. 


Kind  of  work. 


Net 


500-666 1  Ark.Riverl  Enlargenient . 

25ftt>-«7G0 1  497  R ,  Topping 

3760-3960 612  R Enl argement . 

1639-1810 545R do 

445»-4549 606  R New  levee.... 


Estimated. 


:l 


Contractor. 


FeeLa 
2 
2 
3 
2 
3 


108,371 
46,410 
124,947 
159.093 
489,567 


J.  G.  Sessions. 
Ben  Tallcy  &  Co. 

Do. 

Do. 
H.  Dalhoff. 


a  Above  1903  high  water. 

The  enlargement  and  new  levee  are  standard  section,  the  topping  designed  to  be  temporary,  with 
about  2-foot  crown  and  variable  slopes. 

The  river  remained  at  a  stage  sufficient  to  flood  nearly  all  of  the  borrow  pits  along 
the  levee  until  late  in  July,  thus  delaying  active  operations  on  the  above  contra(!ts, 
ercept  stations  3760-3950,  on  which  work  was  commenced  in  June. 

In  July  the  project  covering  the  expenditure  of  the  1905-6  allotment  was  adopted. 
This  work  being  authorized  by  Congress  in  anticipation  of  the  funds  becoming  avail- 
able July  1,  1905,  the  work  was  let  on  a  cash  basis,  the  various  levee  boards  agree- 
iig  to  obtain  the  cash  to  advance  to  the  contractors  for  work  done  and  to  charge  no 
interest  for  the  amounts  so  advanced.  The  proposals  were  received  July  28,  and 
oDn tracts  were  let  as  follows: 


station. 

Miles 
below 
Cairo. 

Kind  of  work. 

Net 

grade 

proposed. 

Estimated 
yardage. 

Contractor. 

0.MO 

Ark.  River 
....do 

Enlargement.... 

New  levee 

Topping 

Feet.a 
2 
2 
2 
2 
3 

240,000 
621,883 
4,635 
818,092 
31,199 
17,963 

Gary  Bros. 

McCadden,  Morgan  &  Co. 

TSa-928 

«0(MJ77 

430R 

657R 

676R 

683R 

Tallev-Bate.s  Construction  CO. 

2180-2186 

2160-9026 

New  levee 

Topping 

Donaven  &  Daley. 
Do. 

305-3496 

.....§o..::.:....: 

3 

Do. 

a  Above  1903  high  water. 

The  Arkansas  River  enlargement  to  be  constructed  with  6-foot  crown,  2i  to  1  front,  and  3  to  1  back 
■lopes;  the  new  levee  extension  to  have  6- foot  crown,  2  to  1  front,  and  3  to  1  back  slopes.  The  top- 
ping stations  600-677  to  be  temporary,  with  2  to  3  foot  crown  and  variable  slopes.  The  new  levee 
Btitions  2060-2185  to  be  standard  section  without  banquette.  The  last  two  sections  of  topping  to  be 
Q^nstructed  with  4- foot  crown,  2  to  1  front,  and  3  to  1  back  slopes. 

Sup.  Eng.  1905 16 


Digitized  by 


Google 


242 


REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


All  contracts  under  both  projects  were  well  under  way  by  the  latter  part  of  AugiMt 
except  the  Arkansan  River  extension,  stations  783-926,  and  the  Bigea  loop,  stations 
4469—1549  (605  R. ).  The  contractors  were  very  slow  getting  to  work  on  the  above 
two  contracts.  It  was  late  in  September  before  their  forces  were  well  organized  and 
work  started. 

The  weather  conditions  were  exceptionally  good  until  February  1.  Since  that  date 
rains  have  been  frequent  and  excessive  throughout  the  district.  (See  rainfall  table 
for  period  in  report  of  Assistant  Engineer  E.  C.  Tollinger  for  Lower  Yazoo  levee  dis-' 
trict. )  Labor  has  been  very  scarce  along  the  entire  line,  and  especially  so  on  the 
Arkansas  River  extension  and  the  Biggs  loop  contracts.  At  the  latter  place  it  wtf 
absolutely  necessary  to  complete  the  new  levee  before  the  high- water  season  on 
account  of  the  river* having  caved  to  within  30  feet  of  the  old  levee  in  October,  mak- 
ing it  practically  certain  that  the  old  levee  would  be  caved  into.  The  contractor, 
H.  Dalhoff,  pushed  the  work  very  energetically  and  spared  no  expense  in  an  effort 
to  complete  within  contract  time  (February  1,  1905).  At  one  time  there  were  over 
400  teams  at  work.  In  order  to  be  reasonably  sure  of  having  a  working  force  the 
contractor  had  to  regularly  ship  lai^e  consignments  of  labor  from  St.  Louis. 

The  labor  problem  is  growing  more  serious  each  year.  Throughout  the  working 
season,  on  an  average,  at  least  25  per  cent  of  the  teams  available  for  work  along  tb« 
line  were  not  at  work  on  account  of  lack  of  teamsters.  Some  contractors  fared  mucb 
worse  than  others.  McCadden,  Morgan  &  Co.,  on  the  Arkansas  River  extenrion, 
and  their  sul>con tractors  averaged  only  about  50  per  cent  of  their  available  teams  fit 
work.  It  was  largelv  due  to  tneir  inability  to  obtain  labor  and  keep  it  that  the/ 
were  unable  to  complete  this  work.  The  above  condition  is  responsible  for  not  com- 
pleting each  of  the  contracts  carried  over. 

The  list  of  uncompleted  contracts  and  yardage  remaining  to  be  placed  is  gives 
below: 


station. 

Miles 
below 
Cairo. 

Klnd  of  work. 

In  place 
May  1, 1905. 

To  be  placed             #-.^«*^«»«r 
May  i:  1906.               Contractor. 

0-^00 

Ark.  R.. 

Enlargement 

CitWr  yds. 
188,250 
235,886 
110,604 

Cubic  yds.    I 

61,760  !  CaryBrofl. 
285, 997     McCadden.  Morgan  &  a 

783-926 

Ark.  R.- 

New  levee 

1539-1810 546  R... 

Enlargement 

49, 116     Ben  Talley  &  Co. 

Total 1 



386,863 

Work  is  practically  at  a  standstill  on  each  of  the  above  contracts  on  account  of  the 
river  in  March  and  April  coming  just  high  enough  to  flood  the  pits  along  each  contract 

Methods  of  comtructlon. — There  has  bSen  no  change  in  the  methods  of  construction, 
except  the  abandonment  of  the  steam  traction  engine  as  a  means  of  hauling  the  ele- 
vating graders  by  most  of  the  contractors  heretofore  using  them.  The  elevating 
grader  drawn  by  teams  in  connection  with  dump  wagons  is  still  used  with  incrMang 
success  on  work  through  open  fields  where  the  material  is  not  too  sandy.  There  is 
a  class  of  material,  a  heavy,  sticky  gumbo,  which  these  machines  handle  r«»a»}'» 
plowing  up  great  strips,  which  break  off  into  slabs  and  are  dumped  into  the  levee  in 
this  shape.  It  has  been  noted  that  where  the  section  of  the  levee  has  been  bo  con- 
structed there  has  been  an  excessive  amount  of  shrinkage,  and  the  shrinkage  ia  ven' 
uneven. 

A  table  accompanies  this  report,  showing  cost  and  all  construction  details  of  work 
during  the  year. 

The  average  cost  of  all  work  let  by  the  United  States  in  this  district  covering  the 
period  was  20.1  cents  per  cubic  yarH,  which  is  higher  than  usual,  due  to  the  con- 
struction of  Biggs  loop,  a  difficult  piece  of  work  containing  nearly  500,000  cubic 
yards;  the  contract  price  of  which  was  24.6  cents  per  cubic  yard. 

Ijnre  hoard  comtrxiction. — The  Desha  levee  l)oardiiad  theenlanjjement  of  the  levee 
in  front  of  Arkansas  City  stations  897-934  (438  R.)  under  contract  at  the  ^'^'^i^f 
of  the  season.  Work  was  prosecuted  on  same  l)y  a  small  force  during  the  period,  l)Ot 
owing  to  the  low  flat  at  the  lower  end  of  the  contract  being  under  water,  matenai 
could  not  be  obtained  to  complete  two  of  the  stations,  hence  the  contract  has  not 
been  completed. 

The  Tensas  Basin  levee  board  let  two  contracts  for  enlargement  on  July  28, » 
follows: 

Stations  1511-1625  (450  R.),  90,000  cubic  yards,  M.  J.  Roach  &  Co.,  contractors. 

Stations  1854-1910  (468  R. ),  40,000  cubic  yards,  M.  J.  Roach  &  Co.,  contractors. 

Both  contracts  were  finished  before  February  1. 
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At  the  request  of  the  levee  boardfi,  engineering  and  inspection  was  famished  for 
the  above  work  free  of  charge,  it  being  possible  to  do  so  without  additional  cost  to 
the  Government. 

In  Louisiana  the  State  and  the  fifth  Louisiana  levee  board  undertook  contracts 
amounting  to  approximately  750,000  cubic  yards.  All  of  their  work  with  the  excep- 
tion of  two  contracts,  both  recently  let,  has  been  completed.  A  statement  accom- 
panies this  report,  giving  the  list  and  yardages  and  cost  of  all  levee  board  contracts 
m  the  district. 

RfiPAIBS  AND  MAINTENANCE. 

The  flood  stage  of  1904  caused  some  damage  from  wave  wash,  especially  along 
exposed  reaches  and  on  newly  completed  work  not  yet  sodded  over.  In  July  it  was 
decided  to  start  a  force  of  al>out  14  teams,  hired  by  the  dav,  and  repair  the  above 
reaches.  W.  E.  Cassidy's  force  was  emploved  at  the  rate  of  $4.50  per  team  day  and 
work  was  commenced  on  the  Leland  dike  (R.  470) .  Minor  repairs  were  undertaken 
alone  various  portions  of  the  line  from  time  to  time,  utilizing  the  forces  at  work  on 
r^uLeir  contract  work  where  repairs  were  needed. 

The  following  table  shows  in  detail  all  repairs  undertaken,  together  with  the  cost 
of  same  and  the  locaility  of  the  work. 


stations. 


89(M30 

689-704 

380 

740 

1782 

Dike  0-63... 
2262-2365.... 
2496-2506.... 
Pike  0-68... 


4045 

164-196... 
1362-1419. 
4328 


Total. 


Miles 
below 
Cairo. 


Ark.R. 
Ark.  R. 
Ark.R. 
Ark.R. 
466R.. 
470  R.. 
486  R.. 
490  R.. 
470  R.. 


516  R. 
522  R. 
674  R. 
602R. 


Nature  of  work. 


Restoring  wave  wash  on  accepted  levee  work.  \ 
Emergency  topping / 


Cubic 

yards 

handled. 


1,761 


^learing  barge  roads  from  levee  to  river . 
Topping  spur  levee 


Restoring  rain  and  wave  wash,  and  resodding. 

Building  2  permeable  brush  and  pole  dikes, 
repairing  revetment  at  end,  cutting  down 
100  feet  old  levee 

Rebuilding  road  crossing  and  repairs  to  levee. 

[Restoring  rain  and  wave  wash 

Rebuilding  road  crossing 


794 
11,560 


I- 


!  Price  per 
Cost.    I    cubic 


$858.88 

30.00 
285.75 

3,302.62 

420.89 

2,626.75 

159.60 


7,628.89 


Cents. 
48.5 


30.0 
29.1 


18.6 
31.9 


Material  placed,  28,671  cubic  yards;  cost,  17,177.60;  average  cost  per  cubic  yard,  26  cents. 

Weed  cutting. — The  fifth  Louisiana  levee  board  undertook  all  the  weed  cutting 
necessary  in  Louisiana.  Most  of  the  levees  in  Arkansas  are  well  sodded  and  pas- 
tured and  no  weed  cutting  was  necessary  until  late  in  the  season,  except  along  a  few 
reaches  inclosed  in  fields  and  on  which  stock  is  not  allowed  to  run.  Contracts  were 
let  informally,  and  the  work  done  as  needed.  The  following  statement  shows  the 
weed  cutting  undertaken,  the  contractors  therefor,  and  the  cost. 


station. 


Arkansas  R.  655-776  . 

•99-1270 

1270-1620 

1620-1860 

1860-1910 

1910-1961 

1961+50-2174+70 

Dike  0-68+50 

t267ar-2583 

a061-2167a 

DikeO-58a 


Total. 


Contractor. 


Webb  Holmes... 
Mack  Anderson. 

do 

do 

do 

do 

T.  N.  Llewellyn. 

do 

do 

Mack  Anderson. 
.....do 


Avenge  cost  per  station,  85.1  cents. 


a  Cut  second  time. 


Number  i  I 

of  sta-     Price  per  I 

tionsin  I  station, 
reach,   i 


121.0 
271.0 
850.0 
240.0 
60.0 
61.0 
213.2 
63.5 
266.0 
96.0 
58.0 


Omts. 
40 
40 
20 
40 
20 
40 
40 
50 
35 
40 
40 


1,779.7  I 


Cost, 


S48.40 
108.40 
70.00 
96.00 
10.00 
20.40 
85.28 
31.75 
98.10 
38.40 
23.20 


624.93 
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several  years.  Below  is  given  briefly  the  results  of  the  surveys  and  observations 
made  during  the  year. 

LtLcca  to  Mind  78  {4^&-4SS  R.). — The  change  along  this  entire  reach  since  May  1, 
1904,  has  been  very  slight;  caving  has  continued  slowly.  There  has  been  practically 
no  change,  however,  during  the  period  opposite  to  the  closest  points  to  the  levee, 
stations  4B3,  651,  and  735.  A  cave  of  about  150  feet  occurred  opposite  to  station  631, 
making  the  distance  375  feet  from  shore  to  levee  at  that  point.  A  survey  was  made, 
as  noted  above,  for  new  levees  with  permanent  location  to  cover  the  threatened 
portion  of  the  levees  south  of  station  600.  An  estimate  of  the  most  desirable  line  to 
build  is  given  elsewhere.  Unless  the  caving  shows  an  increased  activity  in  May  and 
June  it  is  not  possible  that  a  new  levee  will  have  to  be  built  this  season. 

Gaines  to  Panther  Forest  (450-4^8  R.). — The  caving  has  threatened  the  angles  at 
stations  1,530  and  1,730  for  the  past  two  years.  Cavmg  has  continued  slowly  in  the 
bend,  but  for  the  period  there  has  been  very  slight  change  opposite  either  of  the 
above  points. 

Mathews  Bend  (507-510  R.). — Caving  has  continued  slowly  throughout  this  bend; 
at  the  closest  point  to  the  levee,  station  3732,  the  distance  in  June,  1904,  was  465 
feet,  and  in  March,  1905,  the  distance  measured  438  feet,  a  cave  of  27  feet  during  the 
period.  The  caving  has  been  much  more  active  above  and  below  this  point,  and  a 
recent  personal  inspection  seems  to  indicate  that  it  will  continue  with  increased 
activity  lor  the  next  two  months.  It  is  possible  that  a  new  levee  will  have  to  be 
provided  before  the  next  high-water  season;  however,  unless  the  caving  increases 
materifdly  for  the  next  two  months  it  can  be  postponed  for  another  year. 

Atherton  front  {557-560  R,). — This  is  one  of  the  bends  where  the  caving  has  con- 
tinued very  active  throughout  the  entire  period.  The  survey  of  June,  1904, 
indicated  that  the  levee  line  would  cave  off  within  the  year;  hence,  a  new  loop  here 
was  provide  for  in  the  project  for  the  expenditure  of  the  1905-6  anticipated  allot- 
ment. The  new  levee  was  completed  in  March,  and  the  bank  caved  into  the  old 
levee  for  about  2,000  feet  during  the  same  month.  The  new  levee  will  make  this 
point  safe  for  some  time. 

Sparta  to  Duekport  (588-590  R,). — Caving  has  continued  slowly  along  this  reach, 
working  downstream;  there  are  three  angles  at  aboat  equal  distance  from  the  river 
bank,  stations  3680,  3715,  and  3762,  which  may  be  threatened  within  a  year.  A 
short  temporary  levee  can  cover  either  one,  if  needed;  hence,  it  is  considered  safe  to 
postpone  the  construction  of  a  new  levee  in  this  locality. 

Btggs  to  Reids  (604-606  fi.). — Caving  has  continued  very  rapidly  in  this  bend  for 
the  past  two  veare.  A  new  levee  was  provided  for  in  the  1904-5  project,  which 
was  completed  last  March.  The  old  levee  was  breached  during  the  same  month. 
If  the  present  rate  of  caving  continues  the  new  levee  will  be  threatened  within  six 
years.  In  the  event  the  caving  does  continue,  it  will  be  more  economical  to  revet 
about  7,500  feet  covering  the  new  levee  just  completed,  as  a  location  Iwick  of  this 
will  be  very  difficult  and  costlv- 

The  shore  measurements  of  February  indicated  that  the  angle  at  station  4414  -f  88 
would  be  breached  within  another  season.  The  Louisiana  State  board  of  engineers 
contracted  for  a  new  levee  covering  this  point,  and  work  has  been  started  on  same. 

CONDITION  OF  LEVEE  LINE   AND   ESTIMATE   FOR  CONTINUED  CONSTRUCTION. 

The  following  table  gives  the  condition  of  the  levee  line  and  height  with  reference 
to  the  1903  high  water,  after  completion  of  all  the  1904-5  contracts: 


Arkansas  River 
levees. 

Mississippi  River  levees- 

Condition. 

In  Arkansas. 

In  Louisiana. 

Miles. 

Per  cent. 

Miles. 

Per  cent. 

Miles. 

Per  cent. 

0  to  1  foot  above  1903  high  water 

a  24. 6 
11.2 

47.8 

29.4 
13.4 

67.2 

llo  2  feet  above  1903  high  water 

9.6 

C61.6 
18.2 

10  7 

2  Inches  or  more  above  and  below  Com- 
mlsfiion  grade 

617.5 

100.0 

68.9 

Hp  to  rAfnpiimion  grade. ..... 

20.4 

Total 

17.6 

100.0 

83.5 
27.0 

100.0 
32.3 

89.2 
62.4 

100  0 

Levees  with  banquette 

58.8 

022.5  miles  has  been  topped  with  emergency  topping  2  feet  above  1903  high  water,  with  2  to  3  foot 
crown  and  variable  slopes. 

<>10  miles  has  section  of  &-foot  crown,  3  to  1  back  and  2\  to  1  front  slopes.  3  miles  has  section  of 
0-foot  crown.  3  to  1  back  and  2  to  1  front  slopes. 

011.4  deficient  in  section,  with  topping  4-foot  crown,  3  to  1  bock  and  2  to  1  front  slopes. 
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The  policy  of  topping?  all  of  the  extremely  low  reaches  not  badly  exposed  to  wave 
wash  and  enlarging  the  exposed  levee  with  standard  section  has  been  carried  out  sb 
the  above  table  shows.  It  is  recommended  that  this  policy  be  still  adhered  to,  and 
the  following  list  of  work  necessary  to  bring  up  the  ludance  of  the  line  remaining 
below  the  grade  of  2  feet  above  the  1903  water  is  estimated  on  this  basis. 


station. 


750-890..., 
935-1020.. 
16iVl720. 
1720-1856. 
1910-1940., 
2562-8670. 
755-900. . . 
1060-1100. 


Total. 


Miles 
below 
Cairo. 


433  R. 
438  R. 

450  R. 

451  R. 
468  R. 
487  R. 
530  R. 
535  R. 


Nature  of  work. 


ERtimated 
contents. 


Topping 

Enlargement . 

do 

Topping 

Enlargement . 

do 

do 


Cttbieifardi. 

10, 001 

80,  (KB 

7^0» 

15^000 

3,006 

555.000 

120.009 

30,000 


888.  m 


The  above  yardage  at  an  estimated  cost  of  20  cents  will  amount  to  $177,600. 

All  of  the  above  work  should  be  undertaken  as  soon  as  possible. 

When  finished,  the  entire  line  would  be  to  sufficient  grade  and  section  to  with- 
stand high  water  of  from  1  to  2  feet  above  the  highest  floods  with  comparative 
safety. 

It  IS  hoped  that  the  following  amounts  may  be  raised  to  devote  to  the  above  work 
by  the  following  levee  boards: 

Tensas  Basin  levee  board $50,00) 

Chicot  levee  board 10,  OOO 

Total 60,000 

This  would  leave  a  balance  of  about  $120,000  to  be  provided  for  from  the  allotmeiA 
now  available. 

Estimate  to  Commission  grade. — ^This  is  based  on  a  grade  fixed  by  the  Mississippi 
River  Ck)mmission  in  1898,  which  throughout  this  district  averages  6  feet  above  the 
1897  high  water.  The  1903  water  failed  to  parallel  the  1897  water  in  manj 
instances  throughout  the  district,  especially  from  Greenville  south  to  below  Lake 
Providence. 

Along  this  reach,  if  present  conditions  remain,  the  Commission  grade  will  have  to 
be  raised  very  materially.  The  following  estimate  is  the  same  as  has  been  carriwl 
from  year  to  year,  with  the  correction  made  allow^ing  for  all  material  that  has  been 
placed  during  the  year  and  work  now  under  contract: 


Btation. 

Enlarge- 
ment. 

Cub.  yards. 
1,100,000 

Banquette. 

Cub.  yardn. 
516,000 
84,000 

New  levees 
and  exten- 
sions. 

Total. 

0-926  Arkansas  River  levee. 

Cub.  yards. 

Cub.yardg, 
1,616,000 

926-1010,  Arkansas  River  levee 

600,000 

684,000 

0-269,  Amos  Bayou  levee 

i75,666 

175,000 

0-4210,  levees  in  Arkansas 

3,850,000 

1.760.000 

2,060,000 
400,000 

7,65().(iUO 

0-4619,  levees  in  liOUisiana 

3.900.000      2,107,000 

6,407,000 

Total 

9,025,000 

4,457,000 

3,050,000 

16,582.000 

The  above  total  yardage  at  an  estimated  cost  of  20  cents  per  cubic  vard  will  amount 
to  $3,306,400. 
Material  in  place,  32,466,306=66.2  per  cent;  to  be  placed,  16,632,000=33.8  per  cent. 
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Neiv  loops. — Prospects  are  very  good  that  there  will  not  have  to  be  any  new  levees 
"built  to  cover  caving  banks  during  the  coming  season.  The  following  table  shows 
the  more  threatened  localities  and,  approximately,  the  date  a  new  levee  will  be  nec- 
essary, if  the  present  rate  of  caving  continues,  and  the  estimated  cost  of  same: 


Station. 


424-^29.. 
600-890.. 
1490-1560 
1700-1760 
3671-3750 
3660-3780 


Miles 
below 
Cairo. 

Estimated 

Estimated 

contents. 

cost. 

Cu.  yards. 

428  R. 

300,000 

960,000 

430  R. 

850,000 

136,000 

460  R. 

250.000 

40,000 

462  R. 

300,000 

66,000 

508  R. 

860,000 

63,000 

689  R. 

400,000 

64,000 

When 
probably 
neccHsary. 


1907-« 
1906-7 
1907-8 
1906-7 
1906-7 
1906-7 


Estimate  based  on  grade  2  feet  above  1903  high  water,  standard  section  without  banquette. 

Spur  levees.— \  spur  6,350  feet  long  was  constructed  on  Leland  Neck  (470  Rr)  in 
1903-4,  designed  to  prevent  a  cut-off  from  surface  scour,  which  was  narrowly  averted 
during  the  1903  high  water.  The  spur  was  constructed  with  6-foot  crown  and  2J  to  1 
slopes.  The  material  is  very  silty  and  sandy,  and,  along  its  entire  length,  especially 
on  the  upper  side,  it  is  exposed  to  severe  wave-wash  during  flood  stages.  With  an 
extreme  nigh  water  a  severe  windstorm  would  greatly  damage  the  steep  slopes  and 
might  cause  the  spur  to  breach;  hence  it  is  urgently  recommended  that  the  spur  be 
built  to  permanent  grade  and  section  of  at  least  3  to  1  slope  on  the  upper  side,  at  the 
earliest  possible  moment.  This  would  require  the  placing  of  about  85,000  cubic  yards 
of  enlargement,  estimated  to  cost  16  cents,  amounting  to  $13,600. 

The  policy  as  to  whether  this  spur  is  to  be  extended  farther  out  on  the  point  should 
be  decided  on,  and  all  the  work  of  protecting  the  end  from  erosion  and  scour,  and  of 
preventing  wave- wash,  should  be  made  of  a  permanent  nature.  It  is  recommended 
that  the  spur  be  extended  5,000  feet,  estimated  to  require  170,000  cubic  yards,  at  15 
cents,  amounting  to  $25,500. 

Considerable  study  and  investigation  has  been  made  during  the  period  bearing  on 
the  effect  of  extreme  high  waters  flowing  across  points  unobstructed  and  otherwise, 
and  the  advisability  of  constructing  spur  levees  extending  from  the  main  line  of 
levee  out  on  such  points  in  order  to  force  practically  all  the  water  to  flow  around  the 
channel  of  the  river.  Several  special  reports  have  been  made  and  submitted  to  your 
office  on  the  subject.  While  no  definite  conclusion  in  regard  to  the  construction  of 
any  of  the  spurs  has  been  arrived  at,  it  is  practically  unanimously  agreed  that  the 
abandonment  of  the  points  and  the  great  rush  of  water  across  them  is  generally  detri- 
mental to  levee  grades  and  to  the  river  channel. 

Arkansas  River  extension  levee. — As  noted  at  the  beginning  of  this  report,  it  is  rec- 
ommended that  this  extension  be  made  from  station  926  to  station  1010  as  soon  as 
p>os8ible.  This  work  is  estimated  to  contain  350,000  cubic  yards,  which,  at  20  cents, 
amounts  to  $70,000. 

Minor  repairs j  weed  cutting ^  sodding ^  etc. — The  heavy  rains  in  March  and  April 
caused  all  the  newly  completed  work  of  a  sandy  material  to  wash  badly.  A  great 
amount  of  the  sod  put  in  during  the  winter  months  was  killed  by  the  severe  cold 
weather  in  February.     This  will  all  have  to  be  renewed. 

Weeds  should  be  cut  the  first  time  in  June,  overreaches  not  well  sodded  and  not 
pastured,  and  nearly  the  entire  line  of  the  levee  should  be  cut  over  in  August  and 
September.     This  entire  work  is  estimated  to  cost  $10,000. 

Surveys. — The  usual  shore  line  surveys  should  be  made,  including  the  channel  sur- 
veys, as  recommended  in  last  year's  report.  (See  Report  Mississippi  River  Commis- 
sion, 1904,  p.  221.)  Owing  to  the  numerous  changes  that  have  been  made  in  the 
levee  line  smce  the  last  general  survey  (1901) ,  it  is  recommended  that  a  new  general 
survey  be  made  during  the  months  of  October  and  November  this  year.  This  sur- 
vey to  include  the  renewing  of  all  local  high-water  gauges,  the  new  gauges  to  be  set 
and  marked — referred  to  the  Memphis  datum.  The  iron  bench  marks  should  be 
renewed  where  they  have  been  destroyed,  but  the  enumeration  should  not  be 
changed  for  the  present.  The  survey  should  include  an  accurate  transit  line  over 
the  entire  district,  and  all  property  and  land  lines  should  be  connected  to  as  well  as 
the  permanent  Mississippi  River  Commission  and  Coast  Survey  points.  Such  a 
survey  is  estimated  to  cost  about  $15  per  mile,  or  about  $3,000  for  this  levee  district 
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Levee  work  in  Upper  Tensas  levee  district,  May  i,  1904y  to  May  i,  190S. 
[E.  =  Enlargement;  N.  =  New  work;  T.  =  Topping.] 


Station. 

Miles 
below 
Cairo. 

Contractors. 

Cubic 
yards  in 
contract. 

Cubic  yards 
placed 
during 
year. 

Total 
laborers. 

1 

Total    1     Total 
teams.    |  scrapers. 

1 

0-500 

A.R. 
A.R. 
A.R. 
A.R. 
A.R. 
430 

497 
512 
545 
657 
576 
583 
601 
606 
606 

Cary  Bros 

240,000 
108,371 
178,883 
168.000 
176,000 
4,635 

46,410 
124,947 
159,093 
318,092 
31,199 
17,963 
146,713 
1^,347 
175,507 

188,250 
108,371 
113,789 
87,951 
34,146 
4,635 

46,410 
124,947 
109,977 
318,092 
31,199 
17,963 
146,713 
167,847 
175,507 

9,009 
4,989 
7,337 
6,514 
2,381 
676 

3,068 
6,828 
6,898 
18,617 
2,100 
1,282 
8,074 
10,666 
18,291 

6,174 
2,932 
4,390 
8,597 
1,511 
485 

2,135 
4,709 
4,650 
a  10, 730 
1,606 
977 
6,798 
7,871 
9,417 

4,272 

500-656 

Jno.  G.  Sessions 

1,961 

783-833 

833-883 

McCadden,  Moigan  &  Co 
...  .do 

2,739 
2,281 

883-926 

do 

984 

600-6T7 

2580-3760 

8760-3950     . . 

Tallev-Bates  Construc- 
tion Co. 

BenTalley&Co 

do 

329 

1,368 
3,074 

l.'Sd^lRlO 

do       

2  796 

2080-2185 

2860-3026 

Donaven  &  Daley 

do 

a6,605 
1,044 

3335-^95 

do 

599 

4459-1489 

H.  DalhofT 

8,644 

4489-4519.   . 

do 

4,716 

4519-4549 

do       

5,^26 

Total 

2,062,160 

1,675,297 

Station. 

Miles 
below 
Cairo. 

Yards 

per 
team. 

Yards 

per 
scraper. 

Price 

per  cubic 

yard. 

Average 
height. 

Average 
haul.. 

Kind  of 
work. 

0.^600 

A.R. 

A.R. 

A.R. 

A.R. 

A.R. 
430 
497 
512 
546 
557 
576 
583 
604 
605 
606 

30 
37 
26 
24 
23 
10 
22 
25 
24 
30 
19 
18 
25 
21 
19 

44 
56 
42 
39 
37 

41 
89 
49 
80 
30 
41 
35 
80 

CenU. 
15.0 
17.74 

SI 

20.0 

20.0 

181 

15.9 

16.9 

15.9 

24.6 

24.6 

24.6 

11.9 
10.6 
17.2 
16.6 
17.5 
13.7 
15.6 
13.6 
18.7 
12.7 
18.2 
17.0 
18.2 
19.5 
20.2 

lixt, 
275 
250 
300 
300 
300 
500 
176 
200 
200 
276 
200 
250 
210 
216 
215 

E. 

500-655             

E. 

788-833 

N. 

833-883     

N. 

883-926 

N. 

600-€77 

T. 

2580-3760 

T. 

8760-3950 

B. 

1539-1810 

E. 

2080-2185 

N. 

2860-3026 

T. 

3335-3495  ...            

T. 

4459^-4489 

N. 

4489-4519 

N. 

4619-4549 

N. 

a  Graders  and  wagons  used;  graders  estimated  as  7  teams  and  wagons  as  2  scrapers. 

Table  shoming  levee  construction  by  the  levee  boards  in  Arkansas  and  Louisiana  from  May 

1,  1904,  to  May  i,  1906, 

[N.=New  work;  E.=^ Enlargement;  B.  =  Banquette;  T.=Topping;  S.^Spur;  W.= Wave-wash; 

R.=  Repairs. 

DESHA  LEVEE  BOARD. 


Stations. 


897-984+- 


Miles 
below 
Cairo. 


Cubic, 
contract. 


438 


yards  Cubiqy 
1  placed  ( 


30,800 


ards  Price  per 
placed  dur-     cubic 
ing  year.        yard. 


10,884 


CerUs. 
80.0 


Total  ex- 
pended. 


83,100.20 


Kind  of 
work. 


TENSAS  BASIN  LEVEE  BOARD. 
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Table  ahotffing  levee  conttruction  by  the  levee  board*  in  Arhanaaa  and  Lovigianafrom  Ma^ 
i,  1904,  to  May  i,  iPOjJ— Continued. 


FIFTH  LOUISIANA  LEVEE  BOARD. 


Stations. 


26^766+  .. 

266 

966-1060... 
1127  1166.. 
1159-1190 . . 
1190-1264  .. 
1264-1296 -^- 
1308-13H5-t- 
1433-1459 . . 
1458- +44.. 
2368-2497.. 
2497-2710.. 
80l4-;iOiG . . 
4384-4130.. 
4550 . . 


Miles 
below 
Cairo. 


Cubic  yards  Cubic  vards 
in  placed  dur- 

contract.      ing  year. 


626 
626 
688 
686 
687 
688 
589 
640 
542 
542 
661 
664 
678 
600 
605 


609,649 

6,960 

81,626 

5,620 

21,280 

41,861 

19,018 

24,257 

20,376 

6,105 

107.500 

40.510 

»7,887 

174,000 

648 


272,241 

6,969 

81.626 

6,520 

21.280 

11,471 

19,018 

8.457 

20.876 

6,106 

7,000 

28,510 

17,087 

15,000 

648 


Price  per 
cubic 
yard. 


OaUa. 
16.0 
16.0 
18.875 
14.5 
14.5 
19.9 
17.97 
13.9 
17.97 
17.97 
17.46 
25.0 
19.9 
21.0 
25.0 


Total  ex- 
pended. 


848,568.66 

964.44 

11,8U.&9 

800.40 

3.078.35 

2,282.73 

8,417.53 

1,175.52 

8,661.57 

1,097.07 

1,221.50 

7.127.50 

8,510.81 

8,150.00 

162.00 


Kind  of 
work. 


E. 

S. 

E. 

W. 

E. 

E 

E. 

B. 

E. 

8. 

E. 

T.andE 

N. 

N. 

R. 


SUMMARY. 


In  Arkansas 

160,802 
1,254,945 

140,886 
520,147 

833,273.50 
86,509.07 

In  Louisiana 

Grand  total 

1,415,247 

660,488 

119,782.57 

Appendix  4. 
Rbport  of  Caft.  J.  F.  McIndob,  Gobfs  of  Enginebbs,  on  Opebations  in  this 

FOUBTH  DiSTBICT. 

Unitbd  States  Enoinbeb  Office, 

New  Orleans,  La.,  June  /,  1905. 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  work  of  the 
fourth  district,  Mississippi  River  inprovement,  for  the  period  from  June  1,  1904,  to 
June  1,  VM). 

The  fourth  district  extends  from  Warrenton,  7J  miles  below  Vicksbui^g,  Miss.,  to 
the  Head  of  Pa.s8e8,  about  13  miles  from  the  Gulf  of  Mexico,  a  distance  of  452.8  miiei 
by  river. 

The  works  include  bank  protection  in  Bondurant  (vhute;  bank  protection  in 
Kempe  Bend;  the  improvement  of  the  harbors  at  Natchez,  Miss.,  and  Vidalia,  La.; 
improvement^)  at  the  junction  of  the  Mississippi,  Red,  and  Atchafalaya  rivers 
improvement  of  the  harbor  at  New  Orleans,  La.,  and  the  construction,  repair,  aod 
maintenance  of  the  levee  system  of  the  district. 

This  work  was  temporarily  in  chai>^  of  Lieut.  Col.  H.  M.  Adams,  Corps  of  Eng;! 
neers,  until  July  7,  1904,  and  since  that  date  in  charge  of  Capt.  J.  F.  McIndoe,Corp( 
of  Engineers. 

bondubamt  chutb  bbvbtment. 

For  history  of  this  work,  project,  and  details  of  its  execution,  see  current  8ummar]| 
also  Annual  Reports  of  the  Chief  of  Engineers  since  1901.  J 

At  the  banning  of  the  fiscal  year  2,295  linear  feet  of  revetment,  measured  pandW 
to  the  general  shore  line,  was  in  place.  J 

The  work  was  in  good  condition,  with  the  exception  of  part  of  the  concrete-in-sitt 
upper  hEmk  pavement  placed  in  1900-1901,  which  was  damaged  b^^  seepage  from  Lali 
Bruen.  This  excessive  seepage  converts  the  bank  into  a  semihquid  mass  witho^ 
sufficient  support  for  the  pavement,  which  breaks  up  and  sinks.  i 

The  high  water  of  1904  scoured  awav  the  bank  above  the  mattress  sunk  in  Marcu 
1904,  on  the  salient  between  the  protection  work  of  1900-1901  and  1902-3,  and  ofll 
of  the  board  mattresses  just  above  this  salient  waa  wrecked  by  the  subsidence  of  th^ 
bank. 
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The  project  approved  June  17,  1904,  for  the  application  of  $3,000  allotted  from  the 
sundry  civil  act  of  April  28,  1904,  provided  for  extension  of  the  revetment  about  100 
feet  upstream  to  protect  a  salient  that  had  formed  by  the  gradual  wearing  away  of 
the  unprotected  bank,  and  for  repairing  the  high-water  scour  of  the  upper  bank 
above  the  ^rade  line  of  the  revetment. 

Two  sections  of  willow  mattresses  were  sunk,  containing  34,500  square  feet,  at  a 
cost  of  $0,058  per  square  foot  in  place.  The  mattresses  were  built  on  a  bar  in  the 
vicinity  between  December  12  and  15,  1904;  and  as  the  chute  is  not  accessible  to  tugs 
until  the  Mississippi  River  reaches  a  stage  of  26  feet  on  the  Vicksburg  gauge,  sinking 
of  the  mattresses  nad  to  be  deferred.  On  March  7-8,  1905,  the  necessary  plant  for 
sinking  could  be  moved  into  the  chute,  and  sinking  of  mattresses  was  completed 
March  14,  1905.  One  willow  mattress,  130  by  150  feet,  was  sunk  at  the  upper  end  of 
the  revetment,  and  the  pther,  100  by  150  feet,  was  sunk  over  the  wrecked  board 
mattress. 

The  high  water  scour  of  1904  at  the  salient  above  the  mattress  sunk  last  season  was 
protected  by  concrete  blocks  for  a  distance  of  50  by  28  feet.  All  the  w^ork  projected 
for  this  seaspn  waa  successfully  completed. 

The  revetment  was  extended  145  feet,  making  the  total  length  2,440  feet  measured 
parallel  to  the  general  shore  line.  The  survey  of  the  bank  line  was  repeated,  and 
the  three  cross  sections  laid  off  at  the  head  of  the  chute  last  season  were  resounded. 
The  survey  shows  that  no  general  filling  up  at  the  head  of  the  chute  has  taken  place 
since  last  year  and  the  shore  line  below  the  revetment  is  slowly  receding. 

The  details  of  this  work  and  its  cost  are  set  forth  in  the  appended  reports  of  my 
assistants,  Mr.  H.  S.  Douglas  and  Mr.  E.  B.  Geddes.  Map  is  herewith  (PI.  I),  show- 
ing the  work  done  and  the  changes  in  bank  line. 

The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $3,000,  distributed 
as  follows: 

OflSce  expenses,  main  office $290. 00 

Other  administrative  expenses 256. 89 

Construction  (hired  labor): 

Materials $701.57 

Wages 1,163.16 

Subsistence 496.38 

2,361.11 

Care  of  plant 92.00 

Total 3,000.00 

Money  statement. 

ALLOTMENT  FOR  BONDURANT  CHUTE. 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 $3, 000. 00 

i    Amount  allotted  from  sundry  civil  act  oi  March  3,  1905 2, 000. 00 

5, 000. 00 
Jane  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3, 000. 00 

July  1,  1905,  balance  unexpended 2,000.00 


Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $3, 000. 00 

For  maintenance  of  improvement 2, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry   civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


5,000.00 
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ABSTRACT   OF   APPROPRIATIONS. 

By  art  of  Congress  of — 

March  3,  1899  (sundry  civil  act),  allotted $20,00 

June  13,  1902  (river  and  harbor  act),  allotted 10,00 

March  3,  1903  (sundry  civil  act),  allotted 5,00 

April  28,  1904  (sundry  civil  act),  allotted 3,00 

March  3,  1905  (sundry  civil  act),  allotted 2,00 

Total : 40,00 

KEMPB  BBND   REVKFHBNT. 

For  history  of  this  work,  project,  and  details  of  its  execution,  see  current  summary 
and  Annual  Reports  of  the  Chief  of  Engineers  since  1900. 

At  the  beginning  of  the  fiscal  year  there  were  three  detached  sections  of  revetmen 
in  place;  Upper  Kemoe  revetment,  883  feet  long;  Middle  Keinpe  revetment  (place 
last  year  to  protect  tne  upper  end  of  the  Starlmg  Loop  levee),  1,395  feet  long;  an 
Lower  Kem{)e  revetment,  5,315  feet  long,  making  a  total  length  of  7,593  feet  of  revel 
ted  bank,  measured  parallel  to  the  general  shore  line. 

The  project  approved  June  17,  1904,  for  the  application  of  $80,000,  allotted  froi 
the  sundry  civil  act  of  April  28,  1904,  provided: 

*'  (^)  For  placing  a  mattress  revetment  similar  to  that  of  the  past  year  in  theintei 
vals  between  the  three  isolated  pieces,  so  as  to  make  the  revetment  continuous; 

**('')  For  the  extension  of  the  revetment  placed  last  year,  opposite  the  upper  wini 
of  the  Starling  Loop  levee,  up  to  a  20-foot  stage;  and, 

**(<■)  For  repairing  the  existing  revetment." 

Mattress  construction  was  begun  at  Racehorse  Island,  8  miles  below  Vickflban 
on  August  12,  1904,  and  continued  until  November  11,  when  the  supply  of  soitaU 
willows  became  exhausted.  Construction  of  mattresses  was  then  b^:un  at  Bruiu 
burg  bar,  45  miles  below  Racehorse  Island  and  15  miles  from  Kempe.  The  snppl; 
of  labor  was  short  at  all  stages  of  the  work.  The  construction  of  the  1,333,950  squar 
feet  of  mattresses  required  for  the  season's  work  at  Kempe,  Bondurant  Chute,  an 
Giles  Bend  was  not  completed  until  December  20,  1904. 

For  want  of  experienced  white  laborers,  sinking  of  mattresses  in  Kempe  Bend  hi< 
to  be  deferred.  Sinking,  however,  was  begun  on  November  6,  and  was  succeflBfoUs 
completed  on  December  29,  1904. 

For  the  season's  work  there  was  required  in  Kempe  Bend  a  total  of  836,650  ajoan 
feet  of  mattresses,  including  102,000  square  feet  used  in  making  the  junction  bet^reei 
the  subaqueous  work  and  upper  bank  paving.  The  cost  per  square  foot  in  plaa 
was  $0.0624,  made  up  as  follows:  Construction,  $0.0299;  towing,  $0.0017;  mnking 
$0.0308. 

The  mattresses  for  this  work  were  250  feet  wide,  and  on  account  of  the  swift  col 
rent  in  Kempe  Bend  were  made  in  sections  100  by  120  feet  and  50  by  120  feet,  an 
placed  by  the  three  tugs  in  position  for  sinking. 

During  previous  years  the  upper  bonk  had  been  graded  and  paved  from  section  i 
to  about  section  21  (PI.  II).  Tne  grading  was  extended  during  the  year  to  section 
by  hydraulic  grader  No.  6,  which  b^an  operations  January  3  and  continued  unt 
stopped  by  high  water,  March  6, 1905.  The  material  was  stiff  buckshot  clay,  unun 
ally  full  of  stumps,  which  made  progress  slow  and  increased  the  cost  A  total  < 
2,700  linear  feet  of  bank  was  graded,  at  an  average  cost  of  $1.43  per  foot  The  grade 
bank  was  paved  with  rock,  underlaid  with  a  2-inch  layer  of  coarse  gravel,  from  an 
tion  21  to  between  sections  I  and  H,  32,600  square  feet,  at  an  average  cost  of  $0.1(B 
per  square  foot.  Interruptions  by  the  fluctuations  of  the  river  increased  the  coet  i 
some  extent. 

Other  operations  at  this  locality  consisted  in  repairs  to  about  2,000  linear  feetc 
upper  bank  pavement  at  the  lower  end  of  the  revetment,  in  digging  dit(;bes  fq 
drainage  of  borrow  pits,  and  in  clearing  and  felling  timber,  above  and  below  th 
revetment,  that  might  cave  into  the  river  and  form  obstructions  to  future  wbrk. 

At  the  end  of  the  working  season  the  subaqueous  revetment  was  continuous  fori 
length  of  10,311  feet,  measured  parallel  to  th^  general  shore  line.  Of  theupp^ 
bank  there  remains  about  6,300  linear  feet  to  be  graded  and  paved  to  complete  til 
work. 

The  annual  hydrographic  survey  of  the  bend  developed  no  unfavorable  changflj 
except  a  recession  of  the  50-foot  contour  toward  the  bank  between  sections  1  an^ 

Details  of  the  work  and  its  cost  are  set  forth  in  the  appended  reports  of  mv  asaii 
ants,  Mr.  H.  S.  Douglas  and  Mr.  £.  B.  Geddes,  and  map  is  herewith  (PL  II)  sho^ 
ing  location  ol  work. 
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The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  181,657.91,  dis- 
tributed as  follows: 

Office  expenses,  main  office $3, 205. 67 

Other  administrative  expenses 3, 429. 09 

Construction  (hired  labor): 

Materials 1 128,772.75 

Wages 29,016.40 

Subsistence 10,200.51 

67,989.66 

Surveys 983.24 

Repairs  to  plant 1,038.73 

Care  of  plant 4,050.54 

New  plant.. .' 930.50 

Miscellaneous 30. 48 


Total 81,657.91 

Money  atatemeni, 

ALLOTMENT   FOR  KEMPB  BSND  RSVKTMBNT. 

July  1,  1904,  balance  unexpended $3,005.20 

Amount  allotted  from  sunary  civil  act  approved  April  28,  1904 80, 000. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905 90, 000. 00 

173,005.20 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $81,052.11 

For  maintenance  of  improvement '        605. 80 

81,657.91 

July  1,  1905,  balance  unexpended 91,347.29 

July  1,  1905,  outstanding  liabilities 2,172.83 

July  1,  1905,  balance  available 89,174.46 


July  1,  1905,  amount  covered  by  uncompleted  contracts 459. 00 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $60, 000. 00 

For  maintenance  of  improvement 30, 000. 00 

90,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil   act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABOTRAGT  OP  APFBOPRIATIONS. 

By  act  of  Congress  of — 

March  3, 1899  (sundry  civil  act),  allotted $180,000 

June  6,  1900  (sundry  civil  act),  allotted .• 150,000 

June  13,  1902  (river  and  harbor  act),  allotted 60,000 

March  3,  1903  (sundry  civil  act),  allotted 64,000 

March  3,  1903  (sundry  civil  act)  allotted  by  transfer SO,  000 

April  28,  1904  (sundry  civil  act),  allotted 80,000 

March  3,  1905  (river  and  harbor  act),  allotted 90,000 

Total 654,000 

HABBOBS  OF  NATCHEZ  AND   VIDALIA. 

For  historj'  of  this  work,  project,  and  details  of  its  execution,  see  current  summary, 
and  previous  Annual  Reports  of  the  Chief  of  Enfl:ineers. 

At  the  beginning  of  the  year  there  was  in  place  about  14,674  linear  feet  (14,571 
corrected  measurement)  of  revetment  of  various  kinds,  measured  parallel  to  the 
general  shore  line,  and  the  work  was  in  fairly  good  condition. 
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The  project  approved  July  23,  1904,  for  applicatioa  of  $40,000,  allotted  from  the 
emergency  act  of  April  28,  1904,  provided: 

**  (o)  t^or  the  extension  of  the  Upper  Giles  Bend  revetment  460  feet  upstream 
and  150  feet  downstream  to  prevent  tnreatened  loss  of  work  now  in  place; 

"  (6 )  For  the  extension  of  the  Middle  Giles  Bend  revetment  about  300  feet  upstream 
and  150  feet  downstream  to  prevent  threatened  loss  of  all  work  now  in  place; 

*'  (r )  For  the  extension  of  the  Lower  Giles  Bend  revetment  about  300  feet  upstream 
to  prevent  flankine  of  work  now  in  place;  and 

**  (d)  For  miscellaneous  repairs  of  the  revetment  in  place." 

Mattress  construction  for  this  work  was  begun  August  12, 1904,  and  operations  were 
carried  on  in  connection  with  other  works  in  the  locality  until  January  12, 1905,  when 
work  was  suspended. 

All  the  work  included  in  the  above  project  was  completed.  The  lower  revetment 
was  extended  351  feet  upstream,  giving  this  section  a  total  length  of  7,023  feet, 
measured  parallel  to  the  general  shore  line.  The  middle  revetment  was  extended 
265  feet  upstream  and  115  feet  downstream,  making  its  total  length  693  feet.  The 
upper  revetment  was  extended  485  feet  upstream  and  121  feet  downstream,  making 
its  total  length  8, 192  feet,  measured  parallel  to  the  general  shore  line.  The  toti 
length  of  revetment  added  this  season  was  1,337  feet,  and  it  was  necessary  for  this 
purpose  to  revet  1 ,427  linear  feet  of  bank  with  mattresses  300  feet  wide,  which  required 
399, 565  square  feet  of  mattress.  M  iscellaneous  repairs  were  made  at  the  shore  ends  d 
the  spurs,  and  several  breaks  in  the  upper  bank  pavement  were  filled  up  and  repaired. 

During  the  year  about  600  feet  of  bank  near  section  27  was  gnuied  and  paved  with 
rock  to  about  a  two-thirds  stage.  For  repair  work  and  for  connecting  the  pavement 
near  section  27  with  the  subaqueous  revetment  61,235  square  feet  of  mattreas  was 
required. 

All  of  the  mattresses  required  for  this  work,  a  total  of  460,800  square  feet,  were 
constructed  at  Racehorse  Island,  90  miles  above,  and  towed  to  Giles  Bend  at  an  aver- 
age cost  of  $0.0559  per  square  foot  in  place. 

The  annual  survey  of  Giles  Bend,  made  between  September  17  and  November  25, 
1904,  shows  the  existing  work  generally  in  good  condition,  but  there  has  been  some 
scour  in  the  upper  end  of  the  bend,  and  the  recession  of  the  bank  line  over  the 
unprotected  portion  of  the  bend  has  continued  at  the  rate  of  about  100  feet  a  year. 
There  has  also  been  a  deepening  of  the  channel  at  the  outer  edge  of  the  mattrese 
w^ork. 

The  details  of  the  work  and  its  cost  are  set  forth  in  the  aj>pended  reports  of  my  • 
assistants,  Mr.  H.  S.  Douglas  and  Mr.  E.  B.  Geddes.-  Map  is  herewith  (PI.  Ill), 
showing  the  work  done  this  and  previous  years,  and  the  unprotected  parts  of  Giles 
Bend  between  the  upper  and  middle  and  the  middle  and  lower  sections  of  revet- 
ment. For  general  map  of  Giles  Bend  see  Annual  Report  of  the  Chief  of  Engineeis 
for  1904,  Plate  II,  opposite  page  298,  Supplement. 

The  amount  expended  from  June  30,  1904,  to  June  30, 1905,  is  $40,000,  distributed 
as  follows: 

Office  expenses,  main  office $2,  360. 86 

Other  administrative  expenses 1, 632. 65 

Construction  (hired  labor): 

Materials $13,703.28 

Wages 15,641.88 

Subsistence 4, 094. 52 

33,  439. « 

Surveys 1,066.37 

Repairs  to  plant. .' 461. 44 

Care  of  plant 630. 67 

New  plant 386.31 

Miscellaneous 22. 02 

Total 40,000.00 

Money  statemetit, 

EMERGENCIES    IN    BIVER  AND    HARBOR    WORKS,    ALLOTMENT    FOR    MISSISSIPPI    RIVKR    AT 

«     GILES  BEND. 

Amount  allotted  from  appropriation  for  emergencies  in  river  and  harbor 
works,  act  of  April  28, 1904 $40,000.00 
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June  30, 1905,  amount  expended  during  fiscal  year: 

For  wcrrks  of  improvement $38, 171. 73 

For  maintenance  of  improvement 1, 828. 27 

$40, 000. 00 

The  amount  expended  from  June  30,  1904,  to  June  30, 1905,  is  $650.36,  distributed 
as  follows: 

Ofl&ce  expenses,  main  office $125. 00 

Other  administrative  expenses 23. 75 

Construction  (hired  labor) : 

Materials :....        $145.00 

Wages 9.00 

154.00 

Repairs  to  plant 173. 80 

Care  of  plant 173.81 

Total 650.36 

Money  statement. 

ALLOTMENT  POK  HARBOBS   AT  NATCHBZ  AND   VIDALIA,  MISS.  AND   LA. 

July  1,  1904,  balance  unexpnded $650.36 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 40, 000. 00 

40, 650. 36 
June  30, 1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement T 650. 36 

July  1,  1905,  balance  unexpended 40,000.00 

July  1,  1905,  outstanding  liabilities 1,013.17 

July  1,  1905,  balance  available 38,986.83 


July  1,  1905,  amount  covered  by  uncompleted  contracts 5, 197. 50 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $200, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

210,000.00 

Submitted   in  compliance  with  requirements  of   sundry  civil   act   of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OF  APPROPRIATIONS. « 

By  act  of  Congress  of — 

June  14, 1880  (river  and  harbor  act) $40,000 

March  3, 1881  (river  and  harbor  act) 50,000 

July  13,1892  (river  and  harbor  act) 80,000 

August  17, 1894  (sundry  civil  act) 80, 000 

June  3,1896  (river  and  harbor  act),  allotted 64,000 

June  3,  1896  (river  and  harbor  act),  allotted  by  transfer 25, 000 

June  4, 1897  (river  and  harbor  act),  allotted ^85,000 

March  3, 1899  (sundry  civil  act) 50,000 

June  6, 1900  (sundry  civil  act),  allotted 150, 000 

June  13, 1902  (river  and  harbor  act),  allotted 60, 000 

March  3, 1903  (sundry  civil  act),  allotted 12,000 

March  3, 1905  ( sundry  civil  act) ,  allotted 40, 000 


Total ^736,000 


a  This  includes  allotments  for  ^'  Giles  Bend." 

6  Original  allotment,  $125,000,  out  of  which  $40,000  was  transferred  to  *  *  New  Orleans 
Harbor,"  by  authority  Secretary  of  War,  June  27,  1898. 

«  $81,747.96  expended  before  the  Mississippi  Kiver  Commission  assumed  charge  ol 
this  work. 
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IMPBOVING   ATCHAFALAYA    AND  RED   RIVERS,  LOUISIANA. 

For  history  of  this  work,  project,  and  details  of  its  execution,  see  cnrrent  summary, 
and  previous  Annual  Reports  of  the  Chief  of  Engineers. 

On  August  24,  1904^  parties  interested  in  the  navigation  of  Old  River  reported  a 
depth  of  only  7^  feet  in  the  channel  over  the  bar  at  the  mouth,  the  Barbres  gauge  oo 
this  date  reading  11.2  feet  The  hydraulic  dredge  The  Ram,  belonging  to  this  work, 
was  put  in  commission,  and  left  the  engineer  depot  at  New  Orleans  on  September  1, 
arriving  at  the  mouth  of  Old  River  on  September  5,  1904. 

Examination  showed  a  greater  depth  in  the  channel  than  was  reported,  but  dredg- 
ing was  necessary,  and  The  Ram  commenced  operations  on  September  7  and  con- 
tinued at  work  until  October  4,  1904.  In  twenty  working  days  the  dredge  removed 
an  estimated  quantity  of  80,000  cubic  yards  of  material,  making  a  channel  with  a 
depth  of  about  6  feet  below  the  zero  of' Barbres  gauge  and  a  width  of  about  100  feet 
for  a  distance  of  about  2,100  feet  over  the  bar.  Cross  currents  at  the  Mississippi  end 
of  the  dredged  cut  caused  some  shoaling,  but  at  no  time  was  navigation  obstructed, 
although  the  Barbres  gauge  fell  to  0.3  foot. 

After  completion  of  the  dredging  The  Ram  was  kept  in  the  vicinity,  either  laid  up 
or  at  work  as  a  towboat.  No  further  dredging  was  necessary,  however,  and  she 
returned  to  the  engineer  depot  about  the  end  of  January,  1905. " 

The  hydrographic  survey  of  lower  Old  River,  referred  to  in  report  on  surveys,  ' 
developed  but  slight  changes  in  average  cross  section  from  1894  to  date,  the  average 
increase  in  mean  depth  being  0.5  foot  and  average  increase  in  mean  section  being 
128  square  feet.    The  comparative  sections  have  been  carefully  computed,  those  for 
the  years  1894,  1903,  and  1905  bein^  published  in  Appendix  C  of  this  report 

The  survey  over  the  bar  at  the  Mississippi  end  of  6ld  River  shows  that  the  distance 
between  the  5-foot  contours  is  becoming  greater,  which  increases  the  amount  of 
dredging  require(Mo  maintain  navigation. 

The  Burve^r'  over  the  sill  dams  in  the  Atchafalava  shows  that  scour  has  taken  place 
in  their  vicinity,  as  compared  with  the  survey  of  February,  1903,  but  it  is  not  believed 
that  this  scour  is  of  serious  importance.  The  sills  themselves  are  in  good  conditioD, 
except  the  shore  end  of  sill  D&m  No.  3  mentioned  in  the  last  annual  report.  This 
has  not  been  repaired,  owing  to  lack  of  funds. 

Additional  details  of  this  work  will  be  found  in  the  appended  report  of  ray  assistant, 
Mr.  H.  S.  Douglas.  Sketch  is  herewith  (PI.  IV),  showing  dredged  channel  at  moath 
of  Old  River.  ^ 

The  amount  expended  from  June  30, 1904,  to  June  30, 1905,  is  $3,008.86,  distributed 
as  follows: 

Office  expense,  main  office 

Other  administrative  expenses 

Construction  (hired  labor): 

Materials 1564.48 

Wages 903.50 

Subsistence 492.62 


1,^ 


Surveys 43.^ 

Repairs  to  plant ^'ol 

Care  of  plant 175.» 

New  plant 242.27 

Miscellaneous 3.00 


Total 3,008.86 

Money  statement 

ALLOTMENT  FOR  ATCHALAFAYA   AND  RBD  BIYBBS,  LOUISIANA. 

July  1,  1904,  balance  unexpended ^^'525'S 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 1, 000.  w 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 24, 000.  w 

27,008.86 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3, 
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July  1,  1905,  balance  unexpended 124,000.00 

July  1,  1905,  outstanding  liabilities 67.70 

23,932.30 


Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1905 50,000.00 

Submitted  in  compliance  with  reauirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OP  APPBOPRIATIONB. 

By  act  of  Congress  of — 

June  18,  1878  (river  and  harbor  act).... 1150,000 

March  3, 1879  (sundry  civil  act) 40,000 

January  19,  1884  (river  and  harbor  act),  allotted  by  transfer 1, 400 

July  5,  1884  (river  and  harbor  act},  allotted 12,290 

July  5,  1884  (river  and  harbor  act j ,  allotted  by  transfer 10, 500 

July  5,  1884  (river  and  harbor  act),  allotted 15,000 

August  5,  1886  (river  and  harbor  act),  allotted 187,500 

August  11,  1888  (river  and  harbor  act),  allotted 250,000 

September  19,  1890  (river  and  harbor  act),  allotted «217,000 

September  19,  1890  (river  and  harbor  act),  allotted  by  transfer 3, 000 

July  13,  1892  (river  and  harbor  act),  allotted .'..  80,000 

August  18,  1894  (sundry  civil  act),  allotted 670,000 

June  3,  1896  (river  and  harbor  act),  allotted 40,000 

March  3,  1899  (sundry  civil  act),  allotted 25,000 

June  13,  1902  (river  and  harbor  act),  allotted 15,000 

June  13,  1902  (river  and  harbor  act) ,  allotted.. 1,000 

March  3,  1905  (sundry  civil  act),  allotted 24,000 

Total 1,141,690 

NEW  ORLEANS  HARBOR. 

For  history  of  this  work,  project,  and  details  of  its  execution  see  current  summary, 
page  — ,  and  previous  Annual  Beports  of  the  Chief  of  Engineers. 

^o  construction  work  was  done  during  the  year,  no  funds  having  been  appropriated 
or  allotted. 

Operations  were  confined  to  the  annual  surveys  called  for  b^  resolution  of  the 
Commission  and  to  examinations  and  inspections  of  the  localities  where  work  has 
been  done. 

The  surveys  show  that  very  little  change  has  taken  place  in  CarroUton  Bend;  that 
between  old  spurs  Nos.  1  to  6,  Gouldsboro  Bend,  which  have  been  in  place  from 
seventeen  to  twenty-one  years,  there  has  been  a  gradual  recession  of  the  90-foot  con- 
tour until  the  maximum  slope  of  bank  from  0  to  90  foot  contours  varies  from  1  on  1.4 
to  1  on  1.9.  It  is  therefore  apparent  that  additional  spurs  will  be  needed  between 
existing  spurs.  In  the  third  district  reach  there  has  oeen  extensive  failure  of  the 
skeleton  wharf  bank  protection  placed  by  the  local  authorities  in  1896-97.  General 
map  is  herewith,  showing  location  of  works  of  improvement  (PI.  V). 

The  amount  expended  from  June  SO,  1904,  to  June  30, 1906,  is  $1,109.21,  distributed 
as  follows: 

Ofi&ce  expenses,  main  oflBce |214. 00 

Other  administrative  expenses 529, 29 

Construction  (hired  labor),  materials 296. 40 

Surveys 69.52 

Total 1,109.21 

a  Original  allotment,  |225,000;  $8,000  transferred  to  "New  Orleans  Harbor/' 
ft  $2,500  expended  improving  Bayou  des  GliiiseQ. 

gup.  Eng,  1905— r-17 
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Money  staternerd. 

ALLOTMKNT  FOB  NEW   ORLEANS   HARBOR,    LOUISIANA. 

July  1,  1904,  balance  unexpended $6,164.33 

Amount  allotted  from  sunary  civil  act,  approved  March  3, 1905 85, 000.  OO 

91,164.35 
June  30,  1905,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 109. 21 

July  1,  1906,  balance  unexpended 90,055.12 

July  1,  1905,  outstanding  liabilities 2,526.84 

July  1, 1905,  balance  available 87,528.28 

July  1,  1905,  amount  covered  by  uncompleted  contracts 9, 922.  OO 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $300,000.00 

For  maintenance  of  improvement 10, 000. 00 

310. 000. 00 

Submitted   in  compliance  with  requirements   of   sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  of  Ck>ngre88  of — 

June  18,  1878  (river  and  harbor  act) $50,000.00 

March  3, 1879  (sundry  civil  act) 60,000.00 

June  14,  1880  (sundry  civil  act) 75,000.00 

March  3,  1881  (river  and  harbor  act) 75,000.00 

August  2, 1882  (river  and  harbor  act),  allotted 4,500.00 

July  5,  1884  (river  and  harbor  act) ,  allotted 6,462.86 

Augusts,  1886  (river  and  harbor  act) 75,000.00 

August  11,  1888  (river  and  harbor  act) « 199, 888. 00 

September  19,  1890  (river  and  harbor  act) 100,000.00 

September  19, 1890  (river  and  harbor  act),  Allotted  by  transfer 8, 000.00 

July  13,  1892  (riverand  harbor  act) 80,000.00 

August  18, 1894  (sundry  civil  act) 110,000.00 

June  3,  1896  (river  and  harbor  act) 110,000.00 

June  4, 1897  (river  and  harbor  act),  allotted  by  transfer 10, 000. OO 

June  4, 1897  (river  and  harbor  act),  allotted  by  transfer 40, 000.  OO 

March  3, 1899  (sundry  civil  act) 110,000.00 

June  13, 1902  ( river  and  harbor  act) 95, 000. 00 

March  3. 1905  (sundry  civil  act) 85,000.00 

Received  from  various  sources &  18. 39 


Total , 1,293,869.25 

PL-A.NT. 

At  the  date  of  last  report  the  plant  of  the  district  consisted  of  47  laige  pieces.  Dar- 
ing the  year  11  new  standard  barges  of  creosoted  lumber  have  been  completed  and 
delivered  under  contract;  new  hull  for  quarter  boat  New  Orleans^  of  creoeotCKi  lum- 
ber, was  completed  and  delivered  under  contract;  four  baives  became  unserviceable 
and  were  condemned  and  sold.    The  plant  now  consists  of  54  large  pieces. 

The  new  steel-hull  stem- wheel  steamboat  Tensas,  referred  to  in  last  annual  report, 
was  completed  bv  the  contractors  in  October,  1904,  but  was  caught  in  the  ice  near 
Portage,  Wis.,  while  en  route  to  New  Orleans  and  was  not  delivered  until  May  29, 
1905. 

o  Original  appropriation  $200,000;  $112  reserved  by  Chief  of  Engineers  for  office 
expenses. 

0  Disallowance,  Januarv  29, 1890,  $0.04;  reimbursement,  March  19, 1892,  by  Captain 
Kingman,  $1;  deposit.  May  12,  1892,  funds  not  called  for  by  employees,  $9.35;  dis- 
allowances, July  1,  1894,  $8;  total,  $18.39. 
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The  plant  when  not  in  use  in  the  field  was  cared  for,  maintained,  and  repaired  at 
the  engineer  depot  at  New  Orleans,  and,  with  the  exception  of  eight  harges,  is  now 
in  good  condition.  These  eight  hiatrges  are  almost  beyond  economical  repair.  A 
detailed  statement  of  the  work  done  for  the  care  and  maintenance  of  the  plant  is 
given  in  the  appended  report  of  Assistant  Engineer  H.  S.  Douglas 

The  amount  expended  irom  June  30,  1904,  to  June  30,  1905,  is  $80,363.35,  distrib- 
uted as  follows: 

OflBce  expenses,  main  office $2, 114. 88 

Other  administrative  expenses 3, 204. 57 

Construction  (hired  labor) : 

Materials $8,150.33 

Wages :.       9,441.87 

Subsistence 374.88 

17,967.08 

Care  of  plant 3,852.74 

New  plant 53,224.08 

Total 80,363.35 

Money  stdtement. 

ALLOTMENT  FOR  PLANT. 

July  1,  1904,  balance  unexpended $44, 956. 15 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 38, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 45, 000. 00 

Amount  received  from  proceeds  of  sale,  condemned  engineer  property  . .  1, 018. 80 

128,974.95 
June  30,  1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $52,969.83 

For  maintenance  of  improvement 27, 393. 52 

80,363.35 

July  1,  1905,  balance  unexpended 48,611.60 

July  1,  1905,  outstanding  liabilities 2,524.89 

July  1, 1905,  balance  available 46,086.71 

July  1,  1905,  amount  covered  by  uncompleted  contracts 556. 00 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  \jo  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $25, 000. 00 

For  maintenance  of  improvement 25, 000. 00 


Submitted   in  compliance  w^ith  requirements  of   sundry  civil   act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


50,000.00 


ABSTRACT  OF   APPROPRIATIONS. 

By  act  of  Congress  of — 

August  18,  1894  (sundry  civil  act) $10,000.00 

June  4, 1897  (river  and  harbor  act) 20, 000. 00 

Transferred  from  quartermaster's  department,  authority  Secretary  of  War, 

September  21,  1898 8,000.00 

By  act  of  Congress  of — 

July  1,  1898  (sundry  civil  act),  allotted 5, 556. 00 

March  3,  1899  (sundry  civil  act ) ,  allotted 64, 444. 00 

June  6,  1900  (sundry  civil  act),  allotted 25,000.00 

June  13,  1902  (river  and  harbor  act),  allotted 111,000.00 

March  3,  1903  (sundry  civil  act),  allotted 47,000.00 

By  proceeds  of  sale  of  engineer  property 6, 911. 35 

Received  for  injuries  to  barge 18. 00 

By  act  of  Congress  of — 

April  28,  1904  (sundry  civil  act),  allotted 38,000.00 

BlarchS,  1905  (sundry  civil  act),  allotted 45,000.00 

Total 380,929.35 
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SURVBYB,    GAUGES,  AND  OB8BSVATIOM8. 

During  the  year  tbe  annual  surveys  called  for  by  resolution  of  the  MissisBippi  Rivet 
Commission  were  made  at  Giles  Bend,  Kempe  Bend,  Old  River,  sill  dams  m  Atchfr 
fala^a  River  and  in  New  Orleans  Harbor,  at  Garrollton,  Gretna,  Gouldsboro,  aod 
Algiers  bends,  and  the  third  district  reach.  Of  these  surveys  only  those  in  Old  River, 
at  sill  dams  in  Atchafalaya  River,  and  in  New  Orleans  Harbor  were  charged  to  the 
allotment  for  survevs;  the  cost  ot  the  others  wafl  charged  to  the  works  in  progress. 

The  ^uge  at  Barores  Landing,  at  the  junction  of  the  Red  and  Atcha&daya  liven, 
was  maintained  as  heretofore. 

The  conditions  developeii  by  the  surveys  were  referred  to  in  the  reports  on  tlx 
works  at  the  various  localities'. 

The  amount  expended  from  June  30, 1904,  to  June  30, 1905,  is  $5,593.97,  distribate^ 
as  follows: 

Office  expenses,  main  office —       |157.fi( 

Other  administrative  expenses 16.81 

Field  work  and  drafting: 

Materials $597.27 

Wages 3,984.74 

Subsistence 536.49 

5,118.8 

Repairs  to  plant 107.  (I 

Care  of  plant 56.S! 

New  plant 8. 71 

Maintenance  of  gauge  at  Barbres,  La 130.  (K 

Total 6,6e3.« 

Money  statement. 

BUKVBYS,  POUBTH   DISTRICT. 

July  1,  1904,  balance  unexpended $1,081.02 

Amount  allotted  from  sunctry  civil  act  approved  April  28, 1904 5, 000. 0( 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 6, 000. 0( 

11,081.0! 
June  30,  1905,  .amount  exx)ended  during  fiscal  year,  for  maintenance  of 
improvement 5, 503. 9< 

July  1, 1905,  balance  unexpended o,  487.  W 

July  1, 1905,  outstanding  liabilitiea 148. 0( 

July  1,1905, balance  available 5,m0i 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  for  maintenance  of  improvement,  in  addition  to  the  Imlance  un- 
expended July  1,  1905 7,000.0 

Submitted   in  compliance  with  requirements  of   sundry  civil    act  of 
,    June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OP  APPROPRIATIONS. 

By  act  of  Congress  of— 

August  11,  1886  (river  and  harbor  act),  allotted $9,00 

August  11,  1886  (river  and  harbor  act),  allotted 2,00 

August  11,  1888  (river  and  harbor  act),  allotted 1,0(1 

August  11,  1888  (river  and  harbor  act),  allotted 3,0(1 

September  19,  1890  (river  and  harbor  act),  allotted 12,00 

September  19,  1890  (river  and  harbor  act),  allotted  by  transfer 1, 00 

July  13,  1892  (river  and  harbor  act),  allotted 12,00 

March  2,  1893  (sundry  civil  act) ,  allotted 12,0(1 
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By  act  of  Gongrefls  of— Continued. 

August  17, 1894  (sundry  civil  act),  allotted 112,000 

March  3,  1895  (sundry  civil  act),  allotted 10,000 

June  3,  1896  (nver  and  harbor  act),  allotted 500 

March  3,  1899  (sundry  civil  act),  allotted 5,000 

JuneO,  1900  (sundry  civil  act),  allotted 6,000 

June  13,  1902  (river  and  harbor  act),  allotted 5,000 

March  3,  1903  (sundry  civil  act),  allotted 6,000 

April  28,  1904  (sundry  civil  act),  allotted 5,000 

March  3,  1905  (sundry  civil  act),  allotted 5,000 

Total 106,500 


For  work  of  levee  construction  and  maintenance,  the  fourth  district,  improving 
Mississippi  River,  is  subdivided  into  seven  levee  districts.  (For  limits  of  the  districte 
see  current  summary,  also  Pis.  VI,  VIIj  and  VIII,  herewith. ) 

The  only  levee  work  done  by  the  United  States  in  the  Lower  Tensas  levee  district 
durins  the  year  was  the  completion  of  sections  4  and  5,  White  Oak  Lake,  Lot  2,  levee, 
a  total  of  25,591.76  cubic  yawls,  at  24.74  cents  per  cubic  yard.  By  resolution  of  the 
Mississippi  River  Commission,  the  expenditure  of  the  allotment  for  levees  for  year 
1905  was  deferred  })endin^  developments  in  Kempe  Bend. 

By  Commission  resolution  of  April  12,  1905,  it  was  directed  that  a  project  be  pre- 
pared for  the  extension  of  the  Bougere  levee.  A  survey  for  this  purpose  was  begun 
on  April  21,  1905,  and  was  completed  Ma:^  ^^y  ^^05. 

The  work  done  by  the  United  States  during  the  year  in  the  Atchafalaya,  Lafourche, 
Barataria,  Pontchartrain,  and  Lake  Borgne  levee  districts  is  given  in  detail  in  tabular 
form  later  in  this  report.  No  work  was  done  in  the  Homochitto  levee  district,  no 
funds  being  available. 

On  July  1,  1904,  the  amount  of  levee  work  required  to  complete  the  contracts  then 
in  force  was  677,493  cubic  yards,  at  an  average  cost  of  16.93  cents  per  cubic  yard. 
Since  July  1,  1904,  contracts  have  been  made  for  1,316,481.25  cubic  yards  of  levee 
work,  at  an  average  cost  of  14.33  cents.  This  reduced  cost  is  accounted  for  by  the 
fact  that  in  the  I^fourche  and  Pontchartrain  levee  districts  the  greater  amount  of 
levee  work  is  now  done  by  steam  excavating  machines  instead  of  by  mules  and 
scrapers  as  formerly. 

Following  the  custom  of  previous  years,  the  tables  and  statements  as  to  levee  con- 
stmction  herewith  are  for  the  period  May  1, 1904,  to  May  1, 1905.  During  this  period 
the  total  amount  of  levee  work  completed  by  the  Unitecf  States  was  1,711,964.25  cubic 
yards,  at  an  average  cost  of  15.38  cents  per  cubic  yard.  This  includes  357,467. 84  cubic 
yards  of  work  done  in  the  Pontchartrain  levee  mstrict  under  authority  of  act  of  Con- 
ereBB  of  April  28,  1904,  to  be  paid  for  when  the  appropriation  for  the  fiscal  year  1906 
becomes  available. 

During  the  year  a  survey  was  made  of  the  levee  system  in  the  Barataria  and  Lake 
Borme  districts,  which  included  topography,  levels,  and  establishment  of  bench 
marks  for  future  levee  work. 

Since  the  date  of  last  report  the  river  has  not  reached  a  stage  which  rendered  nec- 
essary any  protective  measures  against  high  water.  For  the  maintenance  of  the  levees 
weeds  were  cut  at  a  great  man^  localities  during  the  year. 

On  April  26,  1905,  the  Assistant  Secretary  of  War  approved  the  allotments  for 
levee  work  made  by  the  Commission  at  its  last  session  from  the  appropriation  con- 
tained in  river  and  narbor  act  of  March  3, 1905.  Projects  for  the  expenditure  of  these 
allotments,  and  also  for  the  allotments  made  from  the  sundry  civil  act  of  March  3, 
1905  (except  in  the  Lower  Tensas  levee  district),  have  been  submitted. 
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The  following  table  shows  approximately  the  present  condition  of  the  levee  linee 
in  the  fourth  district  as  to  grade: 


Levee  districts. 

Lower 
Tensa&a 

Atchafa- 
laya. 

La- 
foarche.fr 

Pontchar- 
train.0 

Bara- 
taria.d 

Bonrne.' 

Above  high  water  of  1897: 

Less  than  1  foot 

Miles. 

MileB. 

MOa. 

0.51 
6.88 

18.89 
4.27 

66.66 

MUa. 

1.86 
14.06 

8.84 
18.64 
82.84 

MOa, 

10.96 
29.88 

JTOet. 

7.27 

SS.9B 

From  2  to  3  feet         

30.16 
76.85 
37.26 

2.29 
20.88 
106.79 

From  8  to  4  feet 

Up  to  grade 

81.04 

S5.8: 

Total 

142.76 

128.46 

82.16 

126.64 

71.88 

77.0; 

a  15.84  miles,  included  In  the  76.36  miles  of  levee  8  to  4  feet  above  highest  water,  are  4  feet  or  moiv 
above  highest  water,  but  below  nade. 

'bThe  grade  in  this  district  varies  from  2.9  to  4.2  feet  above  the  highest  water.  The  length  given 
from  3  to  4  feet  is  below  grade. 

e  The  grade  In  this  district  is  from  8.4  to  4.6  feet  above  the  1897  high  water.  Levees  from  8  to  4  fe«( 
above  highest  water  are  those  that  are  not  up  to  grade. 

d  Highest  water  1908. 

For  further  details  of  levee  work  attention  is  invited  to  the  tables  and  to  the 
accompanying  report  of  my  assistant,  Mr.  W.  £.  Knobloch,  superintendent  of  leveee. 

Fourth  district  levees,  190^-5. 
LOWER  TENSAS  LEVEE  DISTRICT. 


No, 


Name  of  levee. 


White  Oak  Lake: 

Section  4 

Section  6 


Miles 
below 
Cairo. 


631 
681 


Bank. 


R. 
R. 


Contractor. 


Bobbitt  &  Linnan . 
do 


Length 
Length  of  axis 
of  line,     of  river 

covered. 


800 
800 


FeeL 
715 
700 


Average 
height 
above 
ground 
surface. 


Foet 

1916 
19.6 


No. 


Name  of  levee. 


Date  of  con- 
tract. 


Work  com- 
pleted. 


Total 
yardage 
paid  for. 


Price  per 
cubic 
yard. 


Total  cost. 


Grade  of 
levee 
above 
highat 
known 
water. 


White  Oak  Lake: 

Section  4 

Section  6 


July    1,1908 
do 


July  24,1904 
do 


12,617.80 
12,973.96 


OerUs. 
24.74 
24.74 


18,121.64 
8,209.76 


FeeL 


No. 


Name  of  levee. 


'  White  Oak  Lake: 

1  I         Section  4 

2  Section  5 


Section. 


Crown. 


Feel. 
8 
8 


Land 
slope. 


Feft 
8tol 
8tol 


River 
slope. 

Fxt. 
3tol 
Stol 


New  or 
enlarge- 
ment. 


Aver- 
I    age 
height 
above 

old 
levee. 


Enlaigt.. 
...do!... 


Distance  from 

center  of  levee  to 

river  bank. 


Least 


Fert.  FM. 
2.6  7,100 
2.4     6,700 


Great-  Aver- 
age. 


Ff€t. 

7,420 
7,100 


7.280 


Nature 
of  bank 


Caving. 
Do. 
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Fourih  diOrict  leveeSj  1904-5 — Continaed. 

ATGHAFALAYA  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


MUes 

below 

Bank. 

Cairo. 

766 

R. 

766 

R. 

766 

R. 

766 

R. 

768 

R. 

768 

R. 

768 

R. 

768 

R. 

768 

R. 

768 

R. 

770 

R. 

T70 

R. 

770 

R. 

786 

R. 

786 

R. 

786 

R. 

786 

R. 

786 

R. 

786 

R. 

786 

R. 

786 

R. 

788 

R. 

788 

R. 

788 

R. 

797 

R. 

Contractor. 


Length 
of  line. 


Length 
of  axis  of 

river 
covered. 


Average 
height 
above 
ground 
surface. 


Red  River  Landing: 

Section  2 

Sections 

Sections 

Section  6 

Henilette: 

Section  1 

Section  2 

Sections 

Section4 

Sections 

Section  6 

Latenache: 

Section  1 

Section  2 

Sections 

New  Texas: 

Section  1 

Section2 

Section  8 

Section  4 

Sections 

Section  6 

Section7 

Sections 

Upper  Morganza: 

Section  1 

Section  2 

Section  4 

Point  Coupee: 

Section  1 


James  R.  Marlow. 

.....do 

do 

do 


C.  H.  Whipple, 
do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 


.  L.  Linnan. 

..do 

..do 

..do 

..do 

..do 

..do 

..do 


James  R.  Marlow. 

do 

do 


.do. 


Fed. 

1,000 

1,000 

1,100 

700 

1,800 
1,600 
1,400 
1,600 
1,800 
1,700 

2,000 
2,200 
2,200 

1,876 
1,400 
900 
900 
1,200 
1,600 
1,800 
1,498 

1,666 
1,700 
1,281 

2,660 


FteL 

1,000 

1,000 

1,100 

700 

1,600 
2,000 
1,800 
1,900 
1,700 
2,100 

2,400 
2,600 
2,600 

1,800 
1,890 
890 
900 
1,200 
1,600 
1,300 
1,600 

1,900 

360 

1,880 

1,820 


FBd, 
17.0 
17.0 
18.0 
19.6 

1S.0 
12.8 
12.8 
12.0 
12.0 
U.8 

12.0 
11.2 
10.5 

19.6 
16.5 
16.8 
17.8 
16.0 
16.2 
17.5 
18.5 

18.5 
18.5 
21.6 

16.0 


No. 


Name  of  levee. 


Date  of  con- 
tract 


Work  com- 
pleted. 


Total  yard- 
age paid 

Price  per 
cubic 

forT 

yard. 

CenU. 

13,811.27 

19.25 

13,806.99 

19.25 

12,769.41 

19.25 

11,441.88 

19.25 

12,888.69 

19.60 

12,515.98 

19.60 

12,688.54 

19.50 

18,029.80 

19.60 

12,500.61 

19.50 

12.496.87 

19.60 

18,268.78 

15.60 

13,861.48 

16.60 

18,695.24 

16.50 

12,082.42 

21.74 

12,220.89 

21.74 

12,221.90 

21.74 

12,848.42 

21.74 

12,047.89 

21.74 

11,602.20 

21.74 

11,212.06 

21.74 

12,253.87 

21.74 

13,58LS1 

21.97 

13,808.41 

2L97 

12,866.48 

21.97 

14,759.06 

19.90 

Total  cost. 


Grade  of 
levee 
above 
highest 
known 
water. 


Red  River  Landing: 

Section2 

Sections 

Section  5 

Section  6 

Henrlette: 

Section  1 

Section  2 

Sections 

Section  4 

8ection5 

Section  6 

Latenache: 

Section  1 

Section  2 

Sections 

New  Texas: 

Section  1 

Section  2 

Sections 

Section4 

Section  5 

Section  6 

Section  7 

Sections 

Upper  Morganza: 

Sectlonl 

Section  2 

Section  4 

Point  Coupee: 

Sectlonl 


Dec.  11,1902 

....do 

....do 

....do 


July  4,1904 
June  27,1904 
Sept.  19, 1904 
....do 


Apr.     1,1904 

do 

....do 

....do 

....do 

....do 


.do. 
.do. 
.do. 


Feb.  21,1904 

do 

....do 

....do 

....do 

....do 

....do 

....do 


Nov.    8,1904 

do 

....do 


...do. 


Oct.  6,1904 
Nov.  29,1904 

....do 

Sept.  10, 1904 
Sept.  20, 1904 
Nov.    8,1904 

Oct.  10,1904 
June  9,1904 
June  29,1904 

Aug.  29,1904 

do 

Sept.  17, 1904 

do 

Oct  6,1904 
Oct  7,1904 
Oct  17,1904 
Oct    19,1904 

Mar.  6,1906 
Jan.  22,1906 
Jan.  10,1906 

Apr.  14,1905 


$2,562.42 
2,661.41 
2,458.11 
2,202.55 

2,414.82 
2,440.60 
2,478.29 
2,640.71 
2,487.62 
2,486.89 

2,056.66 
2,071.02 
2,122.76 

2,615.85 
2,656.82 
2,667.04 
2,798.24 
2,619.21 
2,522.82 
2,487.50 
2,663.88 

2,998.26 
8,088.71 
2,826.76 

2.9S7.06 


Fui, 


4.2 
4.2 
4.2 
4.2 

8.9 
8.6 
8.4 
8.4 
8.5 
8.7 

4.8 
4.8 
4.8 

4.8 
4.2 
4.2 
4.2 
4.2 
4.1 
4.1 
4.0 

4.1 
4.0 
4.1 

4.1 
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Fourth  district  levees,  l^.f-^— Oontinued. 
ATGHAFALAYA  LEVBE  DI8TRICT--Oontinued. 


Section. 

Aver- 

b^bt 
above 

levee. 

Distance  from  center  of 
levee  to  river  bank. 

Name  of  levee. 

New  or 
enlarge- 
ment 

Nature  of 
bank. 

No. 

Crown. 

lAnd 
slope. 

River 
slope. 

Least 

Great- 
est 

Aver- 
age. 

Red    River 

Landing: 

FbcL 

FeeL 

FeeL 

FeeL 

Ftet. 

Feet. 

FkL 

1 

Section  2.. 

8 

Stol 

Stol 

ment. 

1.6 

1.090 

1,100 

1.070 

Caving. 

2 

Sections- 

8 

Stol 

Stol 

....do.-.. 

L7 

1.060 

1,120 

1.090 

Da 

S 

Sections.. 

8 

Stol 

Stol 

....do.... 

1.8 

1.100 

1.820 

1.200 

Do. 

4 

Sections.. 
Henriette: 
Section  1.. 

8 

Stol 

Stol 

....do.... 

2.0 

1,810 

1,870 

1,S20 

Do. 

5 

8 

Stol 

Stol 

....do.... 

l.S 

48.000 

48.600 

48,260 

BUtUmaij. 

6 

Section  2.. 

8 

Stol 

Stol 

....do.... 

1.2 

48,000 

48,600 

48,260 

Do. 

7 

Sections.. 

8 

Stol 

Stol 

....do.... 

1.0 

48,000 

48.500 

48.250 

Do. 

8 

Section  4.. 

8 

Stol 

Stol 

....do.... 

1.2 

46,000 

46,000 

46.600 

Do. 

9 

Sections.. 

8 

Stol 

Stol 

....do.... 

1.0 

45,000 

46,000 

46,600 

Da 

10 

Sections.. 
Latenacbe: 

8 

Stol 

Stol 

....do.... 

1.0 

46,000 

46,000 

45.600 

Da 

11 

Section  1.. 

8 

Stol 

Stol 

....do.... 

LO 

45,000 

46,000 

45,600 

Da 

12 

Section  2.. 

8 

Stol 

Stol 

....do.... 

1.2 

46,000 

46.000 

45.600 

Da 

18 

Sections.. 
New  Texas: 

8 

Stol 

Stol 

....do.... 

1.0 

46,000 

46,000 

45,000 

Da 

14 

Section  1.. 

8 

Stol 

Stol 

....do.... 

1.8 

570 

615 

600 

Caving. 

15 

Section  2.. 

8 

Stol 

Stol 

....do.... 

1.6 

670 

640 

G20 

Da 

16 

Sections.. 

8 

Stol 

Stol 

....do.... 

L7 

860 

440 

870 

Da 

17 

Section  4.. 

8 

Stol 

Stol 

....do.... 

2.0 

860 

440 

400 

Do. 

18 

Sections.. 

8 

Stol 

Stol 

....do.... 

1.6 

860 

1.400 

1,000 

Do. 

19 

Sections.. 

8 

Stol 

Stol 

....do.... 

.8 

1,420 

1,660 

1,450 

Da 

20 

Section  7.. 

8 

Stol 

Stol 

....do.... 

1.0 

1,420 

1.6G0 

1,440 

Do. 

21 

Sections.. 
Upper  Morgan- 

"^Sectionl.. 

8 

Stol 

Stol 

....do.... 

1.8 

1,570 

1,800 

1,700 

Do. 

22 

8 

Stol 

Stol 

....do.... 

2.8 

1.200 

1.300 

1,260 

Do. 

28 

Section  2.. 

8 

Stol 

Stol 

....do.... 

2.1 

1,800 

2,000 

1,660 

Do, 

24 

Section  4.. 
Point  Coupee: 

8 

Stol 

Stol 

....do.... 

2.2 

2,800 

2,600 

2,460 

Do. 

26 

Section  1 .. 

8 

Stol 

Stol 

....do.... 

.8 

1.460 

2,450 

1,960 

Da 

fUncompleted  levees.] 


No. 

Name  of  levee. 

Mil 
bel< 
Cai] 

es 

)W 

ro. 

88 

Bank. 

Jas 

Contractor. 

-   - 

Length 
of  line. 

• 

Length 
of  axis  of 

river 
covered. 

Aversge 
height 
above 
ground 
surisce. 

1 

Upper  Moiganxa- 
SectionS 

•J 

R. 
R. 

R.  Marlow 
do 

r    ., 

1,200 
1,624 

/fed. 
650 

1,820 

ML 

19.6 

? 

Point  Coupee: 

Section  2 

797 

17.0 

Name  of  levee. 

Date  of  con- 
tract 

Total 
yardage. 

Price  per 
cubic 
yard. 

Die 

1 

U 

tance  from  center  of 
Bvee  to  river  bank. 

Grade  of 
levee 
above 

No. 

last. 

Great- 
est. 

Aver^ 
age. 

highest 
known 
water. 

1 

Upper  Moigania: 
Actions 

Nov.    A  1«U 

18.858.06 
U,  960. 84 

Oenf. 
21.97 

19.90 

Feet. 
2,000 

1,460 

F^eL 
2,800 

2.460 

Feel. 
2.160 

1.960 

FteL 
4.1 

V 

Point  Coupee: 

8ection2 

.do 

4.0 

No. 

Name  of  levee. 

Crown. 

Section. 

Land 
slope. 

River 
slope. 

New  or 
enlarge- 
ment. 

Average 
helgbt 

above  old 
levee. 

Nature  of 
bank. 

Condition  of 
contract 

1 

Upper  Morganaa: 
Sections 

Point  Coupee: 
Section  2 

8 
8 

4tol 
Stol 

4tol 
Stol 

Enlaige- 
ment 

...do 

FeeL 
2.1 

1.0  . 

CavJ 
.... 

[ng 

42  per  cent  in 
place. 

Notbin'  done. 

2 

ao 
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Fourth  diitnet  levees,  i^^M— Continued. 

LAFOURCHB  LEVSE  DI8TRIGT. 


Nol 


Name  of  levee. 


MUes 

below 

Bank. 

Gftiio. 

904.6 

R. 

904.6 

R. 

904.6 

R. 

906.0 

R. 

906.0 

R. 

909.0 

R. 

900.0 

R. 

909.0 

R. 

909.0 

R. 

900.0 

R. 

910.0 

R. 

910.0 

R. 

910.0 

R. 

910.0 

R. 

910.0 

R. 

926.0 

R. 

926.0 

R. 

940.0 

R. 

941.0 

R. 

942.0 

R. 

God  tractor. 


Length 
of  line. 


Length 
of  ana  of 

river 
covered. 


Average 
height 
above 
ground 
surface. 


St.  J 

i  Section  4 . 
I  Section  6. 
I        Section  6  . 


Menxiea&Co., 

do  

do 


"I 

U 
12 
II 
14 
15 


»nl. 

Section  2. 
Felicity: 

Section  1 . 

Section  2  . 

Sections  . 

Section  4  . 

Section  6  . 
Armant: 

Section  1 . 

Section  2 . 

Section  8  . 

Section  4 . 

Section  6 . 
Gold  Mine: 

Section  1 . 

Section  7  . 


-do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 

.do. 

.do. 

.do. 

.do 

.do. 


Lone  Star. 
Davis 


Hearin  d^  Ryan. 

do :.... 

R.  T.Clark 

do 

do 


1,100 
1,200 
1,460 

1,664 
1,644 

1,428 
1,800 
1.900 
2.600 
2,000 

2,800 
2,900 
1,900 
1,900 
2,421 

1,966 
2,100 
2,860 
8,288 
2,7U 


Ftet. 
990 
1,080 
1,800 

1,600 
1,690 

1,480 
1,686 
2,400 
2,460 
1,966 

2,000 
2,100 
1,700 
1,746 


1,706 
2,650 
2,672 
8,206 
2,720 


16.1 
18.6 
11.7 

14.1 
16.2 

12.6 
18.0 
12.7 
11.8 
12.9 

11.8 
10.8 
10.4 
11.0 
9.8 

9.1 
12.8 
18.4 
18.2 
18.8 


5a 


Name  of  levee. 


Date  of  con- 
tract. 


Work  com- 
pleted. 


Total 
yardage 
paid  for. 


Price 

per 

cubic 

yard. 


Total  cost 


Grade  of 
levee 
above 
highest 
known 
water. 


St.  James: 

Section  4... 

Section  6  . . . 

Section  6 ... 
Chopin: 

Section  1... 

Section  2... 
FleUcity: 

Section  1 ... 

Section 2 ... 

Sections ... 

Section  4  . . . 

Section  6... 
Armant: 

Section  1 ... 

Section  2... 

Sections... 

Section  4... 

Section  6  . . . 
Odd  Mine: 

Section  1 ... 

Section 7  ... 


Lone 
Davis 


Dec.    8,1902 

.....do 

....do 


Nov.  12,1904 
June  18,1904 
.....do.. 


.do. 
.do. 


June  29,1904 

do 

do 

do 

do 


Dec.  28,1904 
Dec.    8,1904 

Aug.  80,1904 
Aug.  81,1904 

do J. 

Sept.  26, 1904 
.....do 


.do 

.do 

.do 

.do 

.do 


Oct  7,1904 
Oct.  8,1904 
Nov.    8,1904 

do 

....do 


Dec.  19,1904 

do 

June  29, 1904 

do 

do 


Mar.  29,1906 
Apr.  24,1905 
Mar.  10.1906 
Oct.  18,1904 
Feb.  18,1906 


7,811.62 
6,966.11 
18,564.66 

12,671.87 
12,606.88 

12,868.87 
12,660.20 
12,763.48 
12,687.81 
12,916.10 

12,468.88 
12,708.77 
12,499.67 
12,796.76 
12,667.04 

9,814.00 
12,882.28 
14,087.15 
14,160.86 
18,781.68 


CenU, 
14.50 
14.50 
14.60 

14.60 
14.60 

12.00 
12.00 
12.00 
12.00 
12.00 

12.00 
12.00 
12.00 
12.00 
12.00 

11.97 
11.97 
16.97 
16.97 
16.97 


11,182.68 

867.84 

1,966.48 

1,887.42 
1,818.79 

1,484.27 
1,619.22 
1,681.61 
1,604.64 
1,649.98 

.1,496.21 
1,626.06 
1,499.94 
1,686.49 

1,606.84 

1,114.90 
1,686.02 
2,890.69 
2,408.10 
2,880.24 


Fut 


8.9 
8.9 
8.9 

8.9 
8.9 

8.9 
8.7 
8.7 
8.8 

8.8 

8.8 
8.7 
8.7 
8.7 
8.7 

8.6 
8.6 
8.4 
8.4 
8.4 
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Fourth  district  Uvees,  190^3 — Continaed. 
LAFOURCHE  LEVEE  DISTRICT— Continued. 


OAnfln 

Distance  from  center  of 

height 

above  old 

levee. 

levee  to  river  bank. 

Name  of  levee. 

New  or 

No. 

a 

Land 
ilope. 

River 
Blope. 

Least. 

Great- 
est. 

Aver- 

Nature  of 
bank. 

St.  Jamea: 

Ft. 

J!^eL 

IM, 

fM. 

fM, 

FeeL 

fbeL 

1 

Section4... 

8 

Stol 

Stol 

Enlarge- 
ment. 

2.4 

270 

380 

880 

Washing. 

2 

Sections... 

8 

Stol 

Stol 

....do.... 

2.2 

290 

865 

826 

Do. 

8 

Section  6.. . 

8 

Stol 

Stol 

....do.... 

2.1 

166 

890 

280 

Do. 

4 

Chopin: 

Section  1... 

8 

Stol 

Stol 

....do.... 

2.0 

600 

780 

660 

Do. 

5 

Section  2... 
Felicity: 

Section  1... 

8 

Stol 

Stol 

....do.... 

1.8 

670 

766 

695 

Do. 

6 

8 

Stol 

Stol 

....do.... 

1.8 

S60 

676 

460 

Stationary. 

7 

Section  2... 

8 

Stol 

Stol 

....do.... 

1.2 

660 

700 

625 

Making. 

8 

Section  8... 

8 

Stol 

Stol 

....do.... 

1.0 

620 

775 

654 

Da 

9 

Section  4... 

1 

Stol 

Stol 

....do.... 

.7 

600 

776 

675 

Do. 

10 

Sections... 

Stol 

Stol 

....do.... 

L4 

620 

700 

690 

Do. 

Armant: 

11 

Section  1... 

8 

Stol 

Stol 

....do.... 

1.1 

420 

800 

632 

Da 

12 

Section  2... 

8 

Stol 

Stol 

...do.... 

1.1 

220 

439 

832 

Stationary. 

18 

Sections... 

8 

Stol 

Stol 

....do.... 

LS 

150 

200 

173 

Washing. 

14 

Section  4... 

8 

Stol 

Stol 

....do.... 

1.9 

113 

806 

183 

Da 

lb 

Sections... 
Gold  Mine: 

8 

Stol 

Stol 

....do.... 

1.6 

178 

296 

254 

Do. 

16 

Section  1... 

8 

Stol 

Stol 

....do..-. 

1.4 

104 

200 

168 

Do. 

17 

Section  7... 

8 

Stol 

Stol 

....do.... 

1.1 

ao4 

500 

482 

Da 

18 

Luling 

8 

8 

Stol 
Stol 

Stol 
Stol 

....do.... 
....do.... 

1.1 
1.1 

166 
166 

480 
864 

400 
276 

Da 

19 

Loneitar 

Da 

90 

Davis 

8 

Stol 

Stol 

....do.... 

1.2 

240 

400 

860 

Do. 

[Uncompleted  levees.] 


No. 


Name  of  levee. 


Miles 

below 

Bank. 

Cairo. 

926 

R. 

925 

R. 

926 

R. 

925 

R. 

926 

R. 

Contractor. 


Length 
of  iSie. 

Length  of 

ax&of 

river 

covered. 

IM. 

FM. 

1,0(1 

1.041 

2,097 

2,098 

2,000 

1.996 

2.600 

2,790 

2,800 

2,140 

Aveisffe 
heigbt 
above 
ground 
Burf^. 


Gold  Mine: 
Section  2 
Section  S 
Section  4 
Section  5 
Section  6 


Heartnd^Ryan. 

do 

....do 

....do 

r...do 


FM. 

12.7 
10.$ 
Hi 
U.0 
ILl 


Na 


Name  of  levee. 


Date  of  con- 
tract 


Total  yard- 
age. 


Price  per 
cubic 
yard. 


Distance  from  center 
of  levee  to  river  bank. 


Least. 


Great- 
est. 


Avei^ 
age. 


Grade  of 
levee 
above 
highest 
known 
water. 


Gold  Mine: 

Section  2 

Sections 

Section  4 

Section  5 | do 

Section  6 do 


Dec.  19, 1904. 

do 

do 


16,674.66 
11,815.24 
12,514.99 
12,877.88 
12,634.06 


Oenti. 
U.97 
11.97 
n.97 
11.97 
11.97 


JPiBSt. 
141 
210 
235  !  800 
243  ,  462 
420 


I 


204 
800 
260 
404 
600 


/W. 


8.6 
S.6 
S.6 
15 
15 


No. 


Name  of  levee. 


Section. 


Land 
slope. 


River 
slope. 


New  or  en- 
largement. 


Average 

above 

old  levee. 


Nature  of 
bank. 


Condition  of  contract 


Gold  Mine: 
Section  2. 
Sections 


8  I         Section  4 

4  Section  5... 

6  Section  6... 


Ft 


Feet. 
Stol 
Stol 

Stol 
Stol 
Stol 


F\eet. 
Stol 
Stol 

Stol 
8tol 
Stol 


New 

Bnl  arge- 

ment. 
....do.... 
....do.... 
....do.... 


FM. 


1.3 

1.6 
L2 
.9 


Washing  . 
do  — 


.-do. 

do. 

..do. 


No  work  done. 
46  per  cent  in  place. 

No  work  done. 

Do. 
40  per  cent  in  place. 
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Fourth  district  levees,  1904-S—Contmued, 

BARATARIA  LEVEE  DI8TRI(?f. 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

of  axis  of 

river 
covered. 

Average 
height 
above 
ground 
suriace. 

1 

AiiiaDce 

998 
1,016 
1,010 

R. 
R. 
R. 

Geo.  H.  Con 
do 

rad 

Feet. 
3,042 
2,646 
8,053 

Feet. 
8,000 
2,500 
8,000 

Feet. 
7.8 

2 

Point  Michel. 
Woodland.... 

7.0 

8 

B.  W.  Borne 

8.5 

No. 

Name  of  levee. 

Date  of  con- 
tract. 

Work  com 
pleted. 

Total  vard- 
age  paid  for. 

Price 
per 
cubic 
yard. 

Total  cost. 

Grade  of 
levee 
above 
highest 
known 
water. 

1 

Alliance 

Sept.  30. 1901 

Feb.     9,1905 
Jan.     3,1905 
Mar.  10,1905 

30.235.56 
15,948.76 
40,726.97 

CerUe. 
17.40 
23.00 
18.49 

85.260.96 
3.667.06 
7,580.42 

Feet. 
2.2 

2 

Point  Michel . 
Woodland .... 

do 

a* 1904' 

1.6 

8 

Oct.    1 

2.5 

No. 

Name  of 
levee. 

Section. 

New  or 
enlarge- 
ment. 

Average 
height 
above 

old  levee. 

Distance  from  center 
of  levee  to  river  bank. 

Nature  of 

Crown. 

Land 
slope. 

River 
slope. 

Least. 

Great- 
est. 

Aver- 
age. 

bank. 

1 
2 

8 

AlUance 

Point  Michel. 

Woodland... 

Feet. 
8 
8 

8 

Feet. 
3tol 
Stol 

Stol 

3tol 
Stol 

Stol 

New 

New  and 
enlarge- 
ment. 

Enlaige- 
ment. 

Feet. 
2.5 
1.2 

L7 

Feet. 
180 
120 

140 

Feet. 
220 
180 

300 

Feet. 
190 
140 

180 

Caving. 
Stationary. 

Making. 

PONTCHARTRAIN  LEVEE  DISTRICT. 


No. 

Name  of  levee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Length 

river 
covered. 

Average 
height 
above 
ground 
surface. 

1 

Ophelia: 

Section  1 

866 
866 
866 
866 
866 
866 
866 
866 
866 
866 
866 

873 
873 
873 
873 
873 
878 

876 
876 
875 
875 
875 
875 

877 
877 
877 

L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 

M.  L.  Linnan .^ 

do        .            

Feet 
558 

500 
600 
600 
600 
600 
600 
500 
555 
892 
665 

1,065 
900 
900 
800 
800 

1,100 

1,200 
1,000 
1.100 
1,200 
1,800 

ilsoo 

1,000 

1,100 

954 

Feet. 
660 
680 
610 
660 
680 
610 
510 
490 
430 
800 
762 

967 
850 
900 
765 
804 
1,100 

1,204 
1,007 
996 
1,200 
1,865 
1,244 

1,016 

1,081 

966 

13.7 

? 

Section  2   .    .  . 

13  9 

3 

Section  3 

do 

18.8 

4 

Section  4 

do 

18.7 

5 

Section  5 

do 

18.9 

6 

Section  6 

.do 

18.9 

7 

Section  7 

do 

18.7 

8 

Section  8 

do 

18.9 

9 

Section  9 

do              

18.8 

10 

Section  10 

Section  11 

Arizona: 

Section  1 

do 

13.9 

n 

do 

14.0 

1? 

Menzies  &  Co 

15.5 

13 

Section  2 

Sections 

Section  4 

do 

16.1 

14 

do 

16.0 

1*> 

.  ...do 

16.1 

16 

Section  5 

do 

16.2 

17 

Section  7 

do 

16.8 

18 

Dreyfus: 

Section  1 

.  ...do 

16.0 

19 

Section  2 

do 

16.8 

?0 

Sections 

do 

15.6 

?1 

Section4 

do 

15.5 

?? 

Section  5 

do 

15.1 

?8 

Section  6 

do 

16.1 

?4 

South  wood: 

Section  1 

...  .do      

16  5 

?n 

Section  2 

do 

17.0 

26 

Section  7 

do 

18.8 
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Fourih  duttid  Uvees,  i^^5— Contmaed. 
FONTCHARTRAIN  LEVEJ^  DISTRICT— Contlnaed. 


No. 

Name  of  leyee. 

Miles 
below 
Cairo. 

Bank. 

Contractor. 

Length 
of  line. 

Length 
ofajdsof 

river 
covered. 

Average 
height 
above 
grooDd 
snrtue. 

27 

LeBUDc: 

Sectlonl 

884 
-884 
884 
884 
884 

886 
886 
886 
886 
886 

888 
888 
888 
888 
888 
888 

889 
889 
889 

906 
906 
906 

906 
906 
906 
906 

907 
907 
907 
907 

909 

917 
917 
917 

922 
922 
922 
922 
922 

923.6 
928.5 
923.5 
928.5 
923.5 

925 
925 
926 
925 
925 

085 
985 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 

L. 

L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 
L. 
L. 

t 

L. 
L. 
L. 

L. 
L. 

iaa.RMarlow 

788 

900 

1,200 

i;200 

800 

400 

600 

667 

1.200 

1.496 

1.600 
1.800 
1.400 
1,700 
1.600 
1.471 

1,168 

1.800 

978 

l.SOO 

ilsoo 

1.200 

ilsoo 

1.600 
1.600 
1.400 

1.000 
1.000 
1^200 
i;600 

1,400 

894 
900 

886 

1,607 
1,900 
1,600 
1.600 
1,800 

1.700 
1.900 
2,000 
1,600 
1.400 

1,400 
1,700 
2,' 100 
2.100 
1,808 

1,804 
2;  088 

/taC 

790 

878 

1,]« 

1,908 

798 

406 

402 

521 

1.127 

1.588 

1.531 
1,289 
2,000 
2,000 
1,415 
1,887 

1.162 

1.808 

994 

1,447 
1,470 
1^248 
1,804 
1,606 
1.406 
1,400 

996 
1,070 
1,204 
1,519 

1,825 

848 
868 
790 

1,666 
1,800 
1,800 
1,601 
i;817 

1.800 
1.847 
1.967 
1.686 
1.438 

1.440 
1.789 
2,184 
2,087 
i;785 

1.807 
2;  081 

18.1 

98 

Becttoii2 

do 

1S.I 

?9 

SectlonO 

do 

IL^ 

80 

86cti6ii4 

do 

14.] 

81 

32 
88 
84 
85 
86 

87 
88 
89 
40 
41 
42 

43 
44 

46 

Section  6 

do 

14.< 

Danow: 

SecUonl 

Section  2 

Jordan  Broff 

14.1 

do 

IS." 

Section8 

Section  4 

do :.. 

14.1 

do 

14.1 

Section5 

Hermitage: 

Section  1 

do 

14.^ 

Hearin  A  Ryan .         .... 

14.  < 

Bection2 

do 

14.1 

Section  8 

do 

1S.< 

8ection4 

do 

10l( 

Section  5 

do 

lOll 

Section  6 

do 

18.1 

Marchand: 

Section  1 

Jordan  Bros 

111 

8ection2 

do 

li( 

Section8 

do 

114 

46 

Lambert: 

Sectlonl 

M.L.Linnan 

10.S 

47 

Section2 

do 

ILl 

48 

Sections 

do 

iol) 

49 

Section  4 

do 

Vli 

60 

Section  5 

do 

10.^ 

51 

Section6 

do 

10.  ( 

67 

Section7 

do 

13.4 

68 

Oneida: 

Section  1 

do 

111 

64 

Section  2 

do 

114 

66 

Sections 

do 

111 

66 

Section  4 

do 

114 

57 

Hester: 

Section  4 

R.  T.  Clark 

114 

68 

Angelina: 

Section  1 

do 

llfl 

60 

Section2 

do 

19.1 

60 

Sections 

do 

ULC 

61 

Reserve: 

Sectlonl 

Mf^n«if4fAOo 

10.0 

62 

Section2 

do 

9.0 

68 

Section8 

do 

9.9 

64 

Section  4 

do 

ILO 

65 

Section5 

do 

10.0 

66 

Comland: 

Sectlonl 

do 

9.G 

67 

Section  2 

do 

10.4 

68 

Sections 

do 

9.: 

69 

Section  4 

do  

10i( 

70 

8ection5 

do 

9.t 

71 

BeUe  Point: 

Sectlonl 

do 

10.' 

72 

Section2 

do 

IL 

78 

Sections 

do 

12. 

74 

Section  4 

do 

11« 

76 

Section  5 

.  .  .do 

18. 

76 

Qood  Hope: 

Sectlonl 

Jordan  Bros 

12. 

77 

8eoeion2 

do 

12. 
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Fmirih  district  levees,  iP0.fn5— Continued. 
PONTCHARTRAIN  LEVEE  DISTRICT— Continued. 


Xo. 


Name  of  levee. 


1 
2 

S! 

4 

I 
« 

U 

n 

B 

1«; 

B; 
U 

n, 

19  1 

n 

22 

S  ! 

24 

% 

27 

9 
9 
31 

SZ 

S 
34 

ft 
» 

3? 

» 
9 

• 

« 
44- 


OpbelUi: 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 
Section 

Arixona: 
Section 
Section 
Section 
Section 
Section 
Section 

IXreyfos: 
Section 
Section 
Section 
Section 
Section 
Section 

Soathwood: 
Section 
Section 
Section 

Le  Blanc- 
Section 
Section 
Section 
Section 
Section 

Danow: 
Section 
Section 
Section 
Section 
Section 

Hennltaire: 
Section 
Section 
Section 
Section 
Section 
Section 

Maichand: 
Section 
Section 
Section 

Lambert: 
Section 
Section 
Section 
Section 
Section 
Section 


4 

6 

6 


1 

2 

7 


Oneida: 
Section 
Section 
Section 
Section 

Hester: 
Section 

Annrelina: 
Section 
Section 
Section 


1 

2 

8 


Date  of  con- 
tract. 


June  29,1904 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Sept.  17,1904 

do 

....do 

do 

....do 

....do 


do. 

do. 

do. 

do. 

do. 

do. 


....do. 
....do. 
....do. 


..do. 
..do. 
..do. 
..do. 
..do. 


do. 

do. 

do. 

do. 

do. 


Dec.  19,1904 

do 

....do 

....do 

....do 

....do 


Sept.  17,1904 

do 

do 


June  29,1904 

....do 

....do 

....do 

....do 

do 

..do 


Work  com- 
pleted. 


Sept.  8,1904 
Sept.  26, 1904 
Sept.  8,1904 
Aug.  9,1904 
Sept.  26, 1904 
July  25,1904 
Aug.  9,1904 
Sept.  8,1904 
Sept.  20,1904 
Aug.  15,1904 
do 


Dec.  8,1904 

do: 

Jan.  11,1905 
Dec.  20,1904 
Feb.  28,1905 
Mar.  20,1905 


.....do 

Mar.  30,1905 
Apr.  12,1906 
Apr.  14,1906 
Apr.  80,1905 
.....do 


Apr.  12.1905 
Apr.  26,1905 
Mar.  80,1905 

Dec.    7,1904 

.....do 

do 

....do 

do 


Dec.  28,1904 

do 

Dec.  13,1904 

do 

Dec.  28,1904 

Feb.  6, 1906 
Feb.  8,1905 
Mar.    4,1905 

do 

.....do 

do 


Feb.  26,1905 

do 

do 


....do 

do 

....do 

....do 


Feu.  2^1,1908 


...do.. 
...do.. 
...do.. 


Sept.  20, 1904 

.....do 

Sept.  28,1904 

do 

Oct.  20,1904 
Nov.  29,1904 
Nov.  28,1904 

Dec.  7,1904 

Jan.  18,1905 

i  Mar.  21,1905 

I  Mar.  25,1905 

Feb.  16,1905 

Nov.  1,1904 
Nov.  21,1904 
Dec.  7,1904 


Total  yard- 
age paid  for. 


18,688.12 
13,009.24 
18,768.89 
13,241.47 
13,549.08 
13,413.49 
11,648.42 
12,603.49 
12,914.61 
10,577.19 
9,006.04 

13,196.82 
12,596.82 
12,924.11 
12,428.27 
18,601.41 
14,034.41 

18,875.78 
18,280.63 
12,960.28 
13,008.28 
13,787.70 
18,819.09 

12,480.66 
14,014.46 
11,627.54 

12,907.14 
12,049.90 
13,157.19 
12,128.36 
12,669.29 

10,881.67 
18,871.13 
11,091.24 
12,769.98 
12,431.52 

12,041.17 
12,179.92 
12,124.99 
12,160.08 
11,918.34 
12,665.11 

11,679.02 
12,508.18 
11,412.95 

11.640.32 
11,913.91 
11,762.05 
12,004.71 
11,428.80 
11,876.89 
11,876.12 

11.834.43 
12,274.52 
12,158.08 
11,451.40 

11,719.96 

10,015.86 
9,234.46 
9,296.51 


Price 

per 

cubic 

yard. 


Cents. 
18.97 
18.97 
13.97 
18.97 
18.97 
18.97 
18.97 
18.97 
13.97 
13.97 
13.97 

14.40 
14.40 
14.40 
14.40 
14.40 
14.40 

14.40 
14.40 
14.40 
14.40 
14.40 
14.40 

14.40 
14.40 
14.40 

11.97 
11.97 
11.97 
11.97 
11.97 

11.38 
11.38 
11.88 
11.38 
11.38 

11.97 
11.97 
n.97 
n.97 
11.97 
11.97 

11.75 
11.75 
1L75 

13.97 
18.97 
18.97 
13.97 
13.97 
13.97 
18.97 

13.97 
13.97 
13.97 
13.97 

18.45 

18.45 
24.87 
24.87 


Total 
cost. 


91,912.23 
1,817.39 
1,922.82 
1.849.83 
1,892.80 
1,873.87 
1,626.58 
1,760.70 
1,804.16 
1,477.68 
1,258.42 

1,900.34 
1,813.87 
1,861.07 
1,789.67 
1,958.60 
2,021.95 

1,926.11 
1,905.21 
1,869.16 
1.878.19 
1,985.48 
1,917.95 

1,797.22 
2,018.08 
1,659.95 

1,544.98 
1,442.87 
1,574.91 
1,461.76 
1,516.61 

1.238.82 
1,521.63 
1,262.18 
1,458.22 
1,414.71 

1,441.38 
1,457.93 
1,441.36 
1,455.66 
1,416.62 
1,516.08 

1,360.68 
1,469.42 
1,84L02 

1,626.15 
1,664.37 
1,643.16 
1,677.06 
1,596.53 
1.669.28 
1,659.09 

1,588.42 
1,714.76 
1,697.78 
1,599.76 

2,162.38 

2,490.95 
2,296.61 
2,312.04 


Grade  of 
levee 
above 
highest 
known 
water. 


Feet. 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2' 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 

8.9 
8.9 
8.9 
3.9 
8.9 
3.9 
8.9 

8.9 
8.9 
8.9 
8.9 

8.8 

3.8 

ti 
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Fourth  district  levees,  1904^— ContAnued. 
PONTCHARTRAIN  LEVEE  DISTRICT-<k»nUnaed. 


1                      i 

Grade  of 

;                       :  Price  ! 

levee 

No. 

Nftine  of  levee. 

Date  of  con- 
tract. 

Work  com-   1  Total  yard-  l    per    .      Total 
pleted.        age  paid  for.  1  cubic  '      cost. 

above 
higher 

yard.                        I 

known 

C 

water. 

ReMTve: 

>hU. 

FM, 

61 

Section  1  . . 

Jan.    19,19(M  '•  Jnlv    13.1904 

13.670.09 

12.95 

$1,770.28 

3.8 

02 

8ection2 1 

do. 

July  25.1904 

Aug.    1.1904 

13,457.37 

12.96 

1.742.7S 
1,67S.5» 

8.7 

68 

Sections.. 

....do. 

12.298.00 

12.95 

8.7 

64 

Section  4  .. 

....do. 

Aug.  19,19W 

13,281.58 

12.95 

1,719.96 

3.7 

66 

SecUonS.. 
Comland: 
Section  1  . . 

do. 

Aug.  29.1904 

13,995.74 

12.95 

1.812.45 

8.7 

66 

do. 

Sept.    8.1904 

Sept.  19,1904 

Sept.  29,1904 

Oct.     8.1904 

Oct.    25,1904 

13,107.88 

12.95 

1,697.41 

8w7 

67 

8ection2 

do. 

13,568.64 

12.95 

1,756.49 

3.7 

68 

Sections 

do. 

13.411.21 
13,418.76 
12.3d2.27 

12.96 

1,736.75 

8.6 

69 

Section  4 

do. 

12.95 

1,787.72 

8.6 

70 

Section  5 

do. 

12.96 

1.608.60 

3.6 

Belle  Point: 

1                           '           • 

71 

Section  1.. 

do. 

Nov.    3.1904 

18,852.65 

18.25 

1.836.47 

8.6 

72 

Section  2.. 

do. 

Nov.  14,1904 

13,708.29 

13.25  ;      1,816.35 

3.6 

78 

Sections.. 

do. 

Nov.  19,1904 

12,903.01 

18.25         1.709.65 

86 

74 

Section  4  . . 

do. 

1  Nov    28.1904 

14,248.34 

13.25         1,887.91 

3.6 

76 

Section  5.. 
Good  Hope: 
Section  1  . . 

do. 

:  Dec.    3,1904 

14,869.28 

13.25        1,970.18 

3.4 

76 

June  29, 1904      RadI.    1.1904 

11,540.48 
11,983.84 

12.98  :      1,497.95 

8.4 

77 

Section  2.. 

do. 

I" 

...do 

12.98        1,548.96 

8.4 

Section. 

Distance  from  center  1 

No. 

Name  of 
levee. 

River 
slope. 

Newer 
enlarge- 
ment. 

Average 
height 

above  old 
levee. 

of  levee  to  river  bank. 

Nature  of 

Crown. 

Lsnd 
slope. 

Le«rt.    «'«»*■  ^'- 
1    est.     1  age. 

bank. 

OphelU: 

Feet. 

IM. 

Ftet. 

JFM. 

f^t.       Feci,      Feet. 

1 

SecUonl.. 
Section  2.. 
Sections.. 
Section  4.. 
SecUon5.. 
Section  6.. 
Section  7.. 
Sections.. 
Section  9. . 
Section  10. 

8 
8 

Stol 

Stol 
Stol 
8tol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 
Stol 

New.... 

20O          220  ,      210 
210  ,        230        216 
210  '        235        212 
200          220  '      ^(K 

^ 

hashing. 
Da 

2 

....do... 

8 

8  '   8toi 
8  1   Stol 
8  1  a  to  1 

....do... 

Da 

4 

....do... 

Do. 

5 

....do ..." 

195  '        205 
195          20O 
150  1        200 
200          206 
80  1        205 
220  ,        520 

200 

Do 

6 

8 
8 
8 
8 
8 

stol 
Stol 
stol 
Stol 
Stol 

....do... 

198 
170  1 
180 

lao  : 

825 

Do. 

7 

....do... 



.......... 

Da 

8 

....do... 



Do. 

9 

....do... 

Do. 

10 

Enlarge- 

 2.'8* 

Do. 

ment. 

11 

Section  11. 
Arizona: 

8 

Stol 

Stol 

....do... 

2.9 

296          525 

8S5| 

Da 

12 

Section  1.. 

8 

Stol 

Stol 

....do... 

2.0 

250  .        400 

210  1 

Do. 

18 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.2 

400  1        480 

450    Caving. 

14 

Section  3. . 

8 

Stol 

Stol 

....do... 

2.3  1        430  1        600 

504 

Do. 

15 

Section  4.. 

8 

StoJ 

Stol 

....do... 

2.6  '        601  1    1.104 

861 

Do. 

16 

Section  5.. 

8 

Stol 

Stol 

....do... 

2.6  1    1,000 

1,100 

1,025 

Do. 

17 

Section  7. . 

8 

Stol 

Stol 

....do... 

2.0  1        300 

437 

320 

Do. 

18 

DieyfuB: 

SeoUonl.. 

8 

Stol 

Stol 

....do... 

1.9          285 

350 

300 

Do. 

19 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.5 

200 

285 

247 

Do. 

20 

Sections.. 

8 

Stol 

Stol 

....do... 

2.6 

190 

360 

304 

Do. 

21 

Section  4.. 

8 

Stol 

8U)1 

....do... 

1.8 

200 

366 

240 

Do. 

22 

Section  5.. 

8 

Stol 

Stol 

....do... 

1.6 

295 

415 

375 

Do. 

28 

Section  6.. 

8 

Stol 

Stol 

....do... 

2.3 

394 

415 

404 

Do. 

Southwood: 

i 

24 

Section  1.. 

8 

Stol 

Stol 

....do... 

2.0  .        890 

515 

456 

Do. 

25 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.1  ■        475          585 

550 

Do. 

26 

Section  7.. 

8 

Stol 

Stol 

....do... 

1.8  '        634          790 

787 

Do. 

Le  Blanc: 

27 

Section  1.. 

8 

Stol 

Stol 

....do... 

1.9          190 

175 

160 

Stationarr<i 

28 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.1 

130 

175 

158 

Do. 

29 

Sections.. 

8 

Stol 

Stol 

....do... 

2.2 

188 

240 

164 

Do. 

80 

Section  4.. 

8 

Stol 

Stol 

....do... 

2.3 

200 

220 

208 

Do. 

81 

Sections.. 

8 

Stol 

Stol 

New  and 

2.3 

170 

281 

208 

Washing. 

enlarge- 

ment. 

■ 

DariDw: 

» 

Section  1.. 
Section  2.. 
Section  8.. 

8 
8 
8 

Stol 
Stol 
Stol 

Stol 
Stol 
Stol 

New.... 

190 
218 
267 

210 
270 
826 

200 
243 
808 

Do. 

....do... 

Do. 

84 

New  and 

2.2* 

Do. 

enlarge- 

ment. 
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Fourth  district  levees,  1904r-6 — Continued. 
PONTCHARTRAIN  LEVEE  DISTRICT-Contlnued. 


Section. 

Distance  from  center 

No. 

Name  of 
levee. 

Newer 

lanlovsA- 

Average 
height 

above  old 
levee. 

of  levee  to  river  bank. 

Nature  of 

down. 

lAnd 
slope. 

River 
slope. 

leniaige- 
ment. 

Least. 

Great- 
est. 

Aver- 
age. 

bank. 

Danow— Con. 

Feet. 

Feet. 

Feel, 

Feet. 

Feet. 

Feet. 

FeeL 

35 

Section  4.. 

8 

3tol 

Stol 

Enlarge- 
ment. 

2.0 

255 

348 

307 

Washing. 

36 

Sections.. 
Hennitage: 

8 

3tol 

Stol 

....do... 

.*       l.S 

171 

241 

135 

Do. 

87 

Section  1.. 

8 

Stol 

Stol 

....do... 

l.S 

164 

300 

200 

Caving. 

88 

Section  2.. 

8 

Stol 

Stol 

....do... 

1.4 

200 

320 

805 

Do. 

89 

Section  8. . 

8 

Stol 

Stol 

....do... 

L5 

245 

400 

308 

Washing. 

40 

Section  4.. 

8 

Stol 

Stol 

....do... 

2.0 

240 

250 

804 

Stationary. 

41 

Sections.. 

8 

Stol 

Stol 

....do... 

L8 

300 

370 

840 

Do. 

42 

Section  6.. 
Marchand: 

8 

Stol 

Stol 

....do... 

2.1 

317 

400 

385 

Making. 

48 

Section  1.. 

8 

Stol 

Stol 

....do... 

2.5 

268 

310 

278 

Stationary. 

44 

S«Jtlon2.. 

8 

Stol 

Stol 

....do... 

2.7 

210 

401 

297 

Do. 

45- 

Sections.. 
Lambert: 

8 

Stol 

Stol 

....do... 

S.0 

298 

407 

889 

Do. 

46 

Section  1.. 

8 

Stol 

Stol 

....do... 

2.9 

400 

504 

474 

Making. 

47 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.8 

329 

652 

481 

Do. 

48 

Sections.. 

8 

Stol 

Stol 

....do... 

2.0 

327 

475 

437 

Do. 

49 

Section  4.. 

8 

Stol 

Stol 

....do... 

2.7 

431 

465 

441 

Do. 

50 

Section  6. . 

8 

Stol 

Stol 

....do... 

2.4 

425 

465 

488 

Do. 

51 

Section  6.. 

8 

Stol 

Stol 

....do... 

2.5 

389 

421 

404 

Stationary. 

62 

Section?.. 
Oneida: 

8 

Stol 

Stol 

....do... 

2.6 

294 

876 

348 

Do. 

58 

Section  1.. 

8 

Stol 

Stol 

....do... 

2.6 

284 

371 

847 

Do. 

54 

Section  2. . 

8 

Stol 

Stol 

....do... 

2.S 

248 

359 

804 

Do. 

55 

Sections.. 

8 

Stol 

Stol 

....do... 

2.1 

262 

261 

307 

Do. 

66 

Section  4.. 
Hester: 

Section  4.. 

8 

Stol 

Stol 

....do... 

1.9 

134 

252 

207 

Washing. 

57 

8 

Stol 

Stol 

....do... 

2.0 

285 

600 

380 

Caving. 

Angelina: 

58 

Section  1.. 

8 

Stol 

Stol 

....do... 

3.4 

490 

550 

620 

Do. 

69 

Section  2.. 

8 

Stol 

Stol 

....do... 

3.2 

498 

536 

510 

Do. 

60 

Sections.. 
Reserve: 

8 

Stol 

Stol 

....do... 

3.6 

625 

560 

580 

Do. 

61 

Section  1.. 

8 

Stol 

Stol 

....do... 

2.8 

ISS 

210 

167 

Stationary. 

62 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.1 

120 

280 

188 

Do. 

68 

Sections.. 

8 

Stol 

Stol 

....do... 

2.S 

145 

300 

217 

Washing. 

64 

Section  4.. 

8 

Stol 

Stol 

....do... 

2.S 

152 

360 

284 

Do. 

65 

Section  5. . 
Comland: 

8 

Stol 

Stol 

....do... 

2.3 

225 

24S 

232 

Stationary. 

66 

Section  1.. 

8 

Stol 

Stol 

....do... 

2.1 

1S4 

220 

165 

Do. 

67 

Section  2.. 

8 

Stol 

Stol 

do... 

2.8 

90 

270 

270 

Do. 

68 

Sections.. 

8 

Stol 

Stol 

....do... 

2.S 

75 

267 

157 

Do. 

69 

Section  4.. 

8 

Stol 

Stol 

....do... 

S.O 

70 

140 

112 

Do. 

70 

Sections.. 
BeUe  Point: 

8 

Stol 

Stol 

....do... 

3.4 

62 

120 

92 

Do. 

71 

Section  1.. 

8 

Stol 

Stol 

....do... 

3.0 

86 

150 

113 

Do. 

72 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.6 

140 

229 

173 

Do. 

73 

Sections.. 

8 

Stol 

Stol 

....do... 

2.2 

178 

220 

212 

Making. 

74 

Section  4.. 

8 

Stol 

Stol 

....do... 

2.3 

178 

220 

206 

Do? 

75 

Sections.. 
Good  Hope: 

8 

Stol 

Stol 

....do... 

2.6 

214 

280 

243 

Do. 

76 

Section  1.. 

8 

Stol 

Stol 

....do... 

2.8 

181 

200 

188 

Stationary. 

77 

Section  2.. 

8 

Stol 

Stol 

....do... 

2.7 

120 

195 

174 

Do. 
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Fourth  district  levees,  1904^ — Continued. 

PONTCHABT&AIN  LEVEE  DISTRICT— Continoed. 

[Uncompleted  levees.] 


No. 


Name  of  levee. 


MUes 

below 

BaDk. 

Cairo. 

878 

L, 

875 

L. 

877 

L. 

877 

L. 

877 

L. 

877 

L. 

907 

L. 

907 

L. 

907 

L. 

908 

L. 

906 

L. 

906 

L. 

909 

L. 

909 

L. 

Oontrector. 


Length 
of  line. 


Length  of 

axbof 

river 

covered. 


Average 
height 
above 
ground 
surface. 


No. 


Ailaona: 
Sections 

Dreyfus: 
Section  7 

South  wood: 
Sections 
Section  4 
Sections 
Section  6 

Oneida: 
Sections 
Sections 
Section  7 

Belmont: 
Section  1 
Section  2 
Sections 

Hester: 
Section  1 
Section  2 


Mensies  it  Co. . 


.do. 

.do. 
.do. 
.do. 
.do. 


M.  L.  Linnan. 

do 

do 


R.  T.  Clark . 

do 

do 


.do. 
.do. 


FbO. 
800 

1,192 

1,100 
1,200 
1,800 
1,800 

1,896 
l,fi26 
1,407 

1,800 
1,200 
1.100 

1,000 
1,100 


Feet. 
560 

1,242 

998 
1,200 
1,865 
1,244 

1,077 
1,527 
1,406 

1,220 
1,121 

9a 

949 
1,054 


FetL 
17.1 

15.1 

15.5 
155 

15.1 
lal 

Ur 

U( 
17.1 

15) 
1S.« 
111 

1«.5 
15< 


Name  of  levee. 


Date  of 
contract. 


Total  yard- 
age. 


Price  per 
cubic 
yard. 


Distance  from  center  of 
levee  to  river  bank. 


Great- 
est. 


Aver- 
age. 


Graded 
levee 
above 
highert 
known 
water. 


Ariiona: 

Section  6 . 
Dreyfus: 

Section  7 . 
South  wood: 

Section  8 . 

Section  4 . 

Section  6 . 

Section  6 . 
Oneida: 

Section  5 . 

Sections. 

Section  7 . 
Belmont: 

Section  1 . 

Section  2 . 

Sections. 
Hester: 

Section  1 . 

Section  2 . 


Sept.  17,1904 


.do. 

.do. 
.do. 
.do. 
.do. 


June  29,1904 

do 

do 


Feb.  24,1906 

do 

.....do 


.do. 
.do. 


18,106.66 

12,  SOL  28 

14,089.99 
18,897.97 
18,970.80 
12,887.57 

11.088.80 
12,086.85 
12,060.60 

14,878.11 
18,881.78 
14,289.97 

11,96L06 
18,070.86 


Onto. 
14.40 

14.40 

14.40 
14.40 
14.40 
14.40 

18.97 
18.97 
18.97 

18.45 
18.45 
18.45 

18.45 
18.45 


Feti. 
460 

884 

190 
200 
295 
894 

115 
600 
511 

500 
460 
450 

480 
850 


1.104 

410 

860 
866 
415 
415 

601 
564 
574 

560 
590 
490 

565 
675 


PbeL 

750 

896 

804 
240 
875 
404 

306 
562 

667 

510 
515 
470 

550 

495 


Foil 


4.2 

4.i 

12 
If 

19 

li 
1* 

II 

If 

1? 


SecUon. 

Average 

Nature  of 
bank. 

No. 

Name  of  levee. 

Crown. 

Land 

River 

laigement.  above  old 

Condition  of  contiart 

slope. 

slope. 

levee. 

Arisona: 

Fed. 

FseL 

Feet. 

F^t. 

1 

Section  6. 

Dreyfus: 

SecUon  7. 
Southwood: 

Sections. 

8 

Stol 

Sto  1 

Enlarge- 
ment. 

2.8 

Caving . . . 

98  per  cent  in  place. 

2 

8 

8  to  1 

8  to  1 

do.... 

2.0 

do.... 

Do. 

8 

8 

8  to  1 

Stol 

do.... 

2.1 

do.... 

92  per  cent  in  place. 

4 

Section  4. 

8 

Stol 

Stol 

do.... 

L9 

do.... 

No  work  done. 

5 

Section  5. 

8 

8  to  1 

8  to  1 

do.... 

L8 

do.... 

Do. 

6 

SecUon  6. 
Oneida: 

SecUon  S. 

8 

8  to  1 

Stol 

do.... 

L8 

do.... 

16  per  cent  In  place. 

7 

8 

Stol 

Stol 

do.... 

2.0 

do.... 

20  per  cent  in  place 

8           SecUon  6. 

8 

Stol 

Stol 

do.... 

2.1 

do.... 

No  work  done. 

9 '         Section  7. 

8 

8  to  1 

Stol 

do.... 

L8 

do.... 

31  per  cent  in  place. 

Belmont: 

10  !        SecUon  1. 

.   8 

3  to  1 

8  to  1 

do.... 

2.7 

do.... 

No  work  done. 

11 

SecUon  2. 

8 

Stol 

Stol 

do.... 

8.0 

do.... 

Do. 

12 

Section  8. 
Hester: 

8 

3  to  1 

8  tol 

do.... 

3.4 

do.... 

Do. 

18 

SecUon  1. 

8 

Stol 

Stol 

do.... 

2.7 

do.... 

85  per  cent  in  place. 

14 

SecUon  2. 

8 

Stol 

S  to  1 

do.... 

2.9 

do.... 

99  per  cent  In  place. 
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Fourth  dittrid  leveeSj  1904^ — Ck)ntinaed. 

LAKE  BORGNE  LEVEE  DISTRICT. 


No. 


Name  of  levee. 


Miles 
below 
Cairo. 


Bank. 


Contractor. 


Length  of 
line. 


Length  of 

axis  of 
river  cov- 
ered, 


Averafire 

height 

above 

ground 

surface. 


Burton  to  Louder- 
bough. 

Harris  to  Point  Pleas- 
ant. 

Vogt 


1,022 
1,027 
1,034 


L. 
L. 
L. 


Jaa.Cleajy.. 
Job.  Hingle . 
B.  W.  Borne 


Fui. 
6,480 

10,741 

4,022 


Feet. 
6^600 


9,000 
4,600 


FeeL 


6.8 
6.1 
6.0 


No. 


Name  of  levee. 


Date  of  con- 
tract. 


Work  com- 
pleted. 


Total  yard- 
age paid  for. 


Price 

per 

cubic 

yards. 


Total  coflt. 


Grade  of 
levee 
above 
highest 
known 
water. 


Burton  to  Louder- 
bough  

Harris  to  Point  Pleas- 
ant  

Vogt 


Sept  15,1904 


...do 

Oct.    10,1904 


Dec.  24,1904 

Dec.  20,1904 
Mch.  2,1905 


27,268.10 

84,289.86 
15,102.89 


Gmte. 
17.00 

161 
20.00 


$4,684.78 

5,864.26 
8,020.68 


Feet. 


1.6 


1.7 
L7 


No.  1  Name  of  levee. 


1     Burton  to  Loud- 

erbough. 
Harris  to  Point 

Pleasant. 
Vogt 


3 


Section. 


Crown. 


FtH. 
8 

8 

8 


Land 
slope. 


Feet. 
Stol 


3tol 
8tol 


River 
slope. 


Feet. 
Stol 


Stol 
Stol 


New  or 
enlarge- 
ment. 


Average 
height 
above 

old  levee. 


Enlarge- 
ment 
...do... 

...do... 


Distance  from  center  of 
levee  to  liver  bank, 


Feet. 
1.8 


L4 
L6 


Least 


Feet. 
160 


180 
180 


Great-    Aver- 
est       age. 


FeeL 
200 


400 
250 


FeeL 
100 


820 
160 


Nature  of 
bank. 


Stationary. 

Caving. 

Making. 


Percentage  of  UngUi  of  existing  levee  system  built  wholly  or  in  part  by  the  United  States. 


District. 

1896. 

1897. 

1898. 

1899. 

1900, 

1901. 

1902. 

1903. 

1904. 

1905. 

Lower  Tensas 

Atchafalaya 

Lafourche 

PerH. 
59 
47 
54 
80 
63 
53 

PercL 
68 
68 
61 
48 
74 
60 

PercL 
66 
66 
61 
60 
76 
65 

Perct. 
72 
67 
62 
64 
77 
66 

Perct. 
71.0 
68.0 
75.0 
68.0 
80.0 
44.5 

Perct. 
71 
69 
82 
56 
78 
46 

Perct, 
72 
68 
88 
66 
78 
46 

Perct. 
78.0 
67.9 
78.0 
56.0 
79.0 
46.0 

Perct. 
78.0 
68.0 
77.7 
56.0 
80.0 
44.6 

Perct. 
68.0 
65.5 
77  6 

Barataria 

56.6 

Pontchartrain 

LakeBorgne 

86.9 
49.7 

PerceTiiage  of  total  length  of  existing  levee  system^  fourth  district,  improving  Mississippi 
River ^  built  wholly  or  in  part  by  the  United  States. 


Year. 


1898 
1894 
1896 
1896 
1897 
1898 
1890 


Percent-  | 

age.     I' 


Year. 


Percent. 
18.8 
26.2 
86.2 
62.0 
63.0 
65.0 
66.0 


1900. 
1901. 
1902, 
1906, 
1904, 
1906 


Percent- 
age. 


Percent. 
67.2 
68.7 
69.0 
68.6 
66.8 
66.6 
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Tabulated  statement  shotnng  condition  of  levees  and  levee  work  for  period  from  May  1, 1904, 

to  May  1,  J906. 


Leyee  district 


Insys- 


BnUt. 


Contents 
in  1904. 


Built  since 

by  United 

Stotes. 


Bnilt  since 

bv  local 
authorities. 


Con- 
structed 
in  1906. 


Lower  Tensas. 
Atchafalaya  .. 

Lafourche 

Baratarla 

Pontchartiain 
Lake  Borgne . . 

Total.... 


Miles. 

160.24 

128.46 
82.16 
71.88 

125.64 
71.  m 


Miles. 
142.76 
128.46 
82.16 
71.88 
125.64 
77.07 


Cub. 
18,868,026 
20,165,096 

8,523,894 

2,972,8»6 
15.501,882 

8,564,796 


Cub.  yds. 

25,592 
818,219 
242,9^ 

86,906 
961,706 

76,606 


Cub.  yds. 

863,782 
52,907 
187.904 
274,183 
125,189 


Cub. 


SLtfdi. 

797,879 
1,182,001 

295,240 

274,810 
1,235,841 

201,795 


645.45 


627.97 


69,590,970 


1,711,964 


2,275,602 


3.987,566 


Levee  district. 


Lost  dur- 
ing year. 


Contents 
in  1905. 


Required 
tooom- 
plete. 


Estimated    '  Percoit- 

ftnal  con-      age  now 

tents.  built. 


Lower  Tensas 
Atchafalaya . . 

Lafourche 

Barataria 

Pontchartrain 
Lake  Borgne . 

Total... 


Cu.  yards. 
316,122 
400,200 

None. 

61,470 
127,097 

54,360 


Cu.  yards. 

19,344,783 

20,946,837 
8,819,184 
8,186,176 

16,610,126 
8,712,241 


OLvards, 
12,^,960 
4,775,900 
2,585,462 
1,196,220 
5,096,898 
1,412,784 


Cu.  yards. 
31,870,788 
25,722,787 
11,404,606 

4,882,396 
21,709,024 

6,124,973 


67 

81 
77 
7S 
77 
72 


960,289 


72,619,297 


27,505,104 


100,214,460 


]X)WER  TENSAS   LBVEE  DISTRICT. 

The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $20,263.03,  dis- 
tributed as  follows: 

Office  expenses,  main  office $564.90 

Other  administrative  expenses 2, 302. 42 

Construction  of  levees  (contnujts) 14, 985. 26 

Surveys 2,256.55 

Repairs  to  plant 37.50 

Care  of  plant 11L90 

New  plant 4.50 

Total 20,263.03 

Money  f^tateinent. 

July  1,  1904,  balance  unexpended $33,095.83 

Amount  allotted  from  sunary  civil  act  approved  April  28,  1904 110, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 110, 000. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905 86, 000. 00 

338,095.83 
June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      20,263.a3 

July  1,  1905,  balance  unexpended 317,832.80 

July  1,  1905,  outstanding  liabilities 297.41 

July  1,  1905,  balance  available 317,535.39 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $300, 000. 00 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of   sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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ABSTRACT  OF   APPROPRIATIONS. 

* '  Levees,  Tensas  front: ' ' 
By  act  of  Congress  of — 

August  2, 1882  (river  and  harbor  act),  allotted $426,160.00 

January  19,  1884  (river  and  harbor  act),  allotted 21, 000. 00 

January  19,  1884  (river  and  harbor  act),  allotted  by  transfer 3, 000. 00 

July  5,  1884  (river  and  harbor  act),  allotted 98, 710. 00 

July  5,  1884  (river  and  harbor  act),  allotted  by  transfer 3, 400. 00 

August  5,  1886  (river  and  harbor  act ) ,  allotted 1 1, 1 00. 00 

August  5,  1886  (river  and  harbor  act ) ,  allotted 15, 000. 00 

August  5,  1886  (river  and  harbor  act),  allotted 150, 000. 00 

August  11,  1888  (river  and  harbor  act),  allotted ai60,000.00 


888, 370. 00 


'* Levees,  Tensas  Basin:" 
By  act  of  Congress  of— 

September  19,  1890  (river  and  harbor  act) ,  allotted 

September  19,  1890  f  river  and  harbor  act),  allotted  by  transfer 
September  19,  1890  (river  and  harbor  act),  allotted  by  transfer 
September  19,  1890  (river  and  harbor  act),  allotted  by  transfer 
September  19,  1890  (river  and  harbor  act),  allotted  by  transfer 
August  5,  1886  (river  and  harbor  act),  reallotted  from  sales 


199,500.00 

38,475.00 

11,542.60 

1,334.75 

3,000.00 

2L00 

253,873.25 

** Lower  Tensas  levee  district:" 
By  act  of  Congress  of — 

July  13,  1892  (river  and  harbor  act),  allotted 150,000.00 

March  3,  1893  (sundry  civil  act),  allotted 132,000.00 

August  17,  1894  (sundry  civil  act),  allotted 132, 000. 00 

March  3,  1895  (sundry  civil  act),  allotted 132,000.00 

June  3,  1896  (nver  and  harbor  act),  allotted 45,000.00 

June  4,  1897  (river  and  harbor  act),  allotted 228,700.00 

July  19, 1897  (deficiency  act),  allotted 45,000.00 

July  1,  1898  (sundry  civil  act),  allotted 158,000.00 

March  3,  1899  (sundry  civil  act),  allotted 217,300.00 

June  6,  1900  (sundry  civil  act),  allotted 110,000.00 

June  13,  1902  (river  and  harbor  act),  allotted 110,000.00 

March  3,  1903  (sundry  civil  act),  allotted 110,000.00 

April  28,  1904  (sundry  civil  act),  allotted 110,000.00 

March  3,  1905  (sundry  civil  act),  allotted 110,000.00 

March  3,  1905  (river  and  harbor  act),  allotted 85,000.00 


1,875,000.00 


Grand  total 3,017,243.26 

ATCHAFALATA  LBVBB  DISTRICT. 

The  amount  expended  from  June  30, 1904,  to  June  30, 1905,  is  167,408.89,  distributed 
as  follows: 

Office  expenses,  main  office $1, 821. 65 

Other  administrative  expenses 4, 425. 96 

Construction  of  levees  (contracts) 60, 737. 34 

Surveys 74. 90 

Repairs  to  plant 103. 68 

Care  of  plant 229.20 

New  plant 16. 26 

Total 67,408.89 


a  Original  allotment  $175, 000.    Of  this  amount  |5,000  was  transferred  to  protection 
of  third  district  and  $10,  OOO  to  protection  of  fourth  district. 
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Money  Btatement. 

July  1,  1904,  balance  unexpnded $52,787.90 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 40, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 40, 000. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3, 1905 30, 000. 00 

Total 162,787.90 

June  30, 1905,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     67,408.89 

July  1,  1905,  balance  unexpended 95,379.01 

July  1,  1905,  amount  covered  by  uncompleted  contracts 6, 606. 78 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1, 1905: 

For  works  of  improvement $25, 000. 00 

For  maintenance  of  improvement 4, 000. 00 

29,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,'  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OF   APPROPRIATIONS. 

*  *  Atchafalaya  front; ' ' 
By  act  of  CJongress  of — 

August  2,  1882  (River  and  harbor  act),  allotted $110,000.00 

January  19,  1884  (River  and  harbor  act),  allotted 5, 000. 00 

January  19,  1 884  ( Ri ver  and  harbor  act) ,  allotted 4, 000. 00 

January  19,  1884  (River  and  harbor  act),  allotted 15,000.00 

January  19,  1884  (River  and  harbor  act),  allotted a9,000.00 

Augu8t5,  1886  (River  and  harbor  act),  allotted 40,000.00 

183,000.00 

*•  Levees  right  bank  below  Red  River:" 
By  act  of  Congress  of — 

September  19,  1890  ( River  and  harbor  act) ,  allotted 123, 975. 00 

September  19,  1890  ( River  and  harbor  act),  allotted  by  transfer  . .  41, 562. 50 

September  19,  1890  (River  and  harbor  act),  allotted 12, 468. 75 

September  19,  1890  (River  and  harbor  act),  allotted  by  transfer . .  1, 441. 15 

179,447.40 

* '  Atchafalaya  levee  district : ' ' 
By  act  of  Congress  of— 

July  13,  1892  (River  and  harbor  act),  allotted 156,000.00 

March  3,  1893  (Sundry  civil  act),  allotted 152,000.00 

August  17, 1894  (Sundry  civil  act),  allotted 152,000.00 

March  2,  1895  (Sundry  civil  act),  allotted 152,000.00 

June6, 1896  (River  and  harbor  act),  allotted 28.125.00 

June  4,  1897  (River  and  harbor  act),  allotted 138, 600. 00 

July  19,  1897  (Deficiency  act),  allotteil 28,125.00 

Julyl,  1898  (Sundry  civil  act),  allotted 87,000.00 

March  3,  1899  (Sundry  civil  act),  allotted 98,800.00 

June  6,  1900  (Sundry  civil  act),  allotted 55,000.00 

June  13,  1902  ( River  and  harbor  act) ,  allotted 40, 000. 00 

March  3,  1903  (Sundry  civil  act),  allotted 40,000.00 

April  28,  1904  (Sundry  civil  act),  allotted 40,000.00 

March  3,  1905  (Sundry  civil  act),  allotted 40,000.00 

March  3, 1905  ( River  and  harbor  act) ,  allotted 30,000.00 

1,236,650.00 
Grand  total 1,599,097.40 


a  Original  allotment  $12,000.    $3,000  transferred  to  Tensas  front. 
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LAFOUBCHE  LEVEE  DISTRICT. 

The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $41,052.75,  distrib- 
uted as  follows: 

Office  expenses,  main  office $1, 761. 32 

Other  administrative  expenses 3, 548. 00 

Construction  of  levees  (contracts)  35, 165. 90 

Repairs  to  plant 325.85 

Care  of  plant 245.68 

New  plant 6.00 

Total 41,052.75 

Money  statement, 

July  1,  1904,  balance  unexpended $11,056.51 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 40, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 40, 000. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905 15, 000. 00 

106,056.51 
June  30,  1905,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    41 ,  052. 75 

July  1,  1905,  balance  unexpended 65,003.76 

July  1,  1905,  amount  covered  by  uncompleted  contracts 2, 838. 59 


Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $15, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

17,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OP  APPROPRIATIONS. 

By  act  of  Congress  of— 

July  13,  1892  (river  and  harbor  act),  allotted $90,000.00 

March  3,  1893  (sundry  civil  act),  allotted 90,000.00 

Augustn,  1894  (sundry  civil  act),  allotted 90,000.00 

March  3,  1895  (sundry  civil  act),  allotted 90,000.00 

JuneO,  1896  (river  and  harbor  act),  allotted 8,437.50 

June4,  1897  (river  and  harbor  act),  allotted 41,600.00 

July  19,  1897  (deficiency  act),  allotted 8,437.50 

July  1,  1898  (sundry  civil  act),  allotted 36,000.00 

March  3,  1899  (sundry  civil  act),  allotted 37,050.00 

June6,  1900  (sundry  civil  act),  allotted 28,000.00 

June  13,  1902  (river  and  harbor  act),  allotted 20,000.00 

March  3, 1903  (sundry  civil  act) ,  allotted 20,000.00 

April28,  1904  (sundry  civil  act),  allotted 40,000.00 

March  3,  1906  (sundry  civil  act),  allotted 40,000.00 

March3,  1905  (river  and  harbor  act),  allotted 15,000.00 

Total 654,525.00 

BARATARIA  LEVEE  DISTRICT. 

The  amount  expended  from  June  30, 1904,  to  June  30,  1905,  is  $22,921.43,  dis- 
tributed as  follows: 

Office  exp^ises,  main  office $728.58 

Other  administrative  expenses 2,119. 15 

Construction  of  levees  (contracts) 16, 250. 96 

Surveys 2,448.48 

Repairs  to  levees 1, 231. 78 

Repairs  to  plant 53. 00 

Care  of  plant 89.48 

Total 22,921.43 

« 
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Money  statement, 

July  1,  1904,  balance  unexpended |9,260.  ^ 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 15,  (KK>*  OO 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 15,  OOO-  W 

Amount  allotted  from  the  river  and  harbor  act  approved  March  3, 1905. . .  15,  OdO.  OO 

54,26afi» 
June  30,  1906,  amount  expended  during  fiscal  year: 

For  works  of  improvement $21, 689. 65 

For  maintenance  of  improvement 1, 231. 78 

22,921.43 

July  1,  1906,  balance  unexpended 31,339.55 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 
30,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $15, 000, 00 

For  maintenance  of  improvement 2, 000. 00 

17,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  atrt  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABOTRACT  OF  APPROPRIATIONS. 

By  act  of  Congress  of — 

July  13,  1892  (river  and  harbor  act),  allotted $60,000.00 

March  3,  1893  (sundry  civil  act),  allotted 60,000.00 

August  17,  1894  (sundry  civil  act),  allotted 60,000.00 

March  2,  1895  (sundry  civil  act),  allotted 60,000.00 

June  3,  1896  (river  and  harbor  act),  allotted 3,937.50 

June4,  1897  (river  and  harbor  act),  allotted 19,400.00 

July  19,  1897  (deficiency  act),  allotted 3,937.50 

Julyl,  1898  (sundry  civil  act),  allotted 27,000.00 

March  3,  1899  (sundry  civil  act),  allotted ^700.00 

June  6,  1900  (sundry  civil  act),  allotted l^i^^SS 

June  13,  1902  (river  and  harbor  act),  allotted ^^»5S?A 

March  3,  1903  (sundry  civil  act),  allotted ^^'955* 5x 

April28,  1904  (sundry  civil  act),  allotted ^^'SSS'SS 

March  3,  1905  (sundry  civil  act),  allotted ^^»222X? 

March  3,  1905  (river  and  harbor  act),  allotted 15,  OOP,  w 

Total 397,975.00 

PONTCHARTRAIN   LBVEK  DISTRICT. 

The  amount  expended  from  June  30,  1904,  to  June  30,  1905,  is  $87,131.80,  dis- 
tributed as  follows: 

OfiSce  expenses,  main  office ^^"^ 

Other  administrative  expenses **»  ^i'  ^ 

Ck)n8truction  of  levees  (contracts) '^^»^^"5i 

Surveys 173.  /7 

Bepairs  to  levees I V 2, 053. 96 

Care  of  plant !. ]".!!! *!!r.'.]I!"!!r.I!""I. I".'. 429.34 

Total 87,131.80 

Money  staiemeaU 

\ 

Julyl,  1904,  balance  unexpended ^30,033.  W      ' 

Amount  allotted  from  sundry  civil  act  approved  April  28,  1904 90, 000. 00 

Amount  allotted  from  sundry  civil  act  approved  March  3,  1905 W,  000. 00 

Amount  allotted  from  river  and  harbor  act  approved  March  3, 1905 60, 000.  oo 

^»»(^3^ 

I 
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^^^^^»  1906,  amonnt  expended  daring  fiscal  year: 

gor  works  of  improvement $85,077.84 

For  maintenance  of  improvement 2,053.96 

187,131.80 

July  1, 1905,  balance  unexpended 191,901.32 

July  1,  1905,  amonnt  covered  by  uncompleted  contracts 85, 700. 48 

-^Dttount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

J^^M?*"*^  that  can  be  profitably  expended  in  fiscal  year  ending  Jan'> 
I     30,  1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

I  ^or  works  of  improvement $125,000.00 

j  Por  maintenance  of  improveifient 6,000.00 

L  .  130,000.00 

leabmitted  in  compliance  with  requirements  of   sundry  civil  act  of 
I    J  une  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OP  APPBOPRIATION8. 

"levees,  left  bank  below  Red  River:" 
By  ^  of  Congress  of— 

geptember  19,  1890  (river  and  harbor  act) ,  allotted $89, 775. 00 

September  19,  1890  (river  and  harbor  act),  allotted  by  transfer. . .  21, 850. 00 

Of  P*«mber  19,  1890  ( river  and  harbor  act) ,  allotted 6, 750. 70 

September  19,  1890  (river  and  harbor  act),  allotted 780.90 

119,156.60 

^r'l^'iJfWnun  levee  district:'* 

M^l^Ki\^2("ver  and  harbor  act),  allotted 150,000.00 

^tto^V^^^(«^dry  civil  act),  allotted 150,000.00 

^c&^^Sr  ih  ^^^  (sundry  civil  act),  allotted  by  transfer 4, 633. 04 

-»«a^^V^4  1894  (sundry  civil  act),  allotted 150,000.00 

^«ii^^q^»i895  (sundry  civil  act),  allotted 150,000.00 

f«ui^       2'  t55®(nver  and  harbor  act),  allotted 22,500.00 

{oijr           {a  IW  (river  and  harbor  act),  allotted 113,150.00 

}nly      __^%  1897  (deficiency  act),  allotted 22,500.00 

Marcos  i^owS  (sundry  civil  act),  allotted 76,000.00 

{tmec^    ""^r^WtOQ  (sundry  civil  act),  allotted./. 74,100.00 

S^el^St     -*^  (s'lnfiry  civil  act),  allotted 50,000.00 

starch    .^^       1^^  (river  and  harbor  act),  allotted 101,500.00 

^n725^^^*^  1^03  (sundry  civil  act),  allotted 81,500.00 

^vi?h.^^^T».  1904  (sundry  civil  act),  allotted 90,000.00 

^rcb^Ks-  —     1905  (sundry  civil  act),  allotted 90,000.00 

'^*^       J905  (river  and  harbor  act),  allotted 60,000.00 

Gj^^  1,385,883.04 

^"^^^te/ 1,505,039.64 

M.  I<AKB  BORGNE  LBVEB  DISTRICT. 

^•Sioll^^^    ;^^^^^peJided  from  June  30,  1904,  to  June  30,  1905,  is  $15,936.27,  distrib- 

!f!'^&_      ^^^all^omcG $206.82 

^^^Qo/'^^^^^efP«"f^ 843.35 

?'» -♦^^l^  (contraet) 12,931.73 

?Hr«^^.-^^^-. 968.51 


985.36 
.50 
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Money  statement.  ,    . 

July  1, 1904,  balance  unexpended i  ^ 

Amount  allotted  from  gnnary  civil  act  approved  April  28, 1904 

Amount  allotted  from  sundry  civil  act  approved  March  3, 1905 

Amount  allotted  from  river  and  harbor  act  approved  March  3,  1905 

June  30, 1905,  amount  expended  during  fiscal  year: 

For  works  of  improvement $14,950.91 

For  maintenance  of  improvement 985. 36 

July  1, 1905,  balance  unexpended 

Amount  (estimated)  required  for  completion  of  existing  project Indc 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1907,  in  addition  to  the  balance  unexpended  July  1,  1905: 

For  works  of  improvement $10,000.00 

For  maintenance  of  improvement 2, 000. 00 

Submitted  in  compliance  with  reauirements  of   sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  of  Congress  of— 

July  13,  1892  (river  and  harbor  act),  allotted 

March  3,  1893  (sundrv  civil  act),  allotted 

August  17,  1894  (sundry  civil  act),  allotted 

March  2,  1895  (sundry  civil  act),  allotted 

June  3,  1896  (nver  and  harbor  act) ,  allotted 

June  4,  1897  (river  and  harbor  act) ,  allotted 

July  19,  1897  (deficiency  act),  allotted 

July  1,  1898  (sundry  civil  act),  allotted 

March  3,  1899  (sundry  civil  act),  allotted 

June  6,  1900  (sundry  civil  act),  allotted 

June  13,  1902  f  river  and  harbor  act),  allotted 

June  13,  1902  (river  and  harbor  act) ,  allotted ._ 

March  3,  1903  (sundry  civil  act),  allotted j^ 

April  28,  1904  (sundry  civil  act),  allotted 


March  3,  1905  (sundry  dvil  act),  allotted 

March  3,  1905  (river  and  harbor  act),  allotted . 

Total 


The  following  maps  and  appendixes  accompany  and  form  part  of  this  Te| 

Plate  I. — Bondurant  Chute  revetment. 

Plate  II. — Kempe  Bend  revetment. 

Plate  III. — Giles  Bend  revetment. 

Plate  IV. — Drod^ed  channel,  mouth  of  Old  River. 

Plate  V. — New  Orleans  Harbor. 

Plate  VI. — Lower  Tensas  and  Homochitto  levee  districts. 

Plate  VII. — Atchafalaya,  I^fourche,  and  Pontchartrain  levee  districts. 

Plate  VIII. — Barataria  and  Lake  Boigne  levee  districts. 

Appendix  A. — Abstract  of  contracts  in  force. 

Appendix  B. — Commercial  statistics. 

Appendix  C. — Report  of  H.  8.  Doufflas,  assistant  en^neer. 

Appendix  D. — Report  of  £.  B.  Gedaes,  assistant  engineer. 

Appendix  E. — Report  of  W.  E.  Knobloch,  superintendent. 

Very  respectfully,  your  obedient  servant, 

J.  F.  McInd 

Captain^  Corps  of  Bn 

Col.  O.  H.  Ernst, 

Corps  of  Engineers,  U,  S,  Army, 

Preiident  Mississippi  River  Commission, 
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Appendix  4  A. 

Abstract  of  contracts  in  force  during  fiscal  year  ending  June  SO,  1906,  fourth  district, 
improving  Mississippi  River, 


Name  of  con- 
tractor. 


Amount  and  charac- 
ter of  work. 


Unit  price. 


Date  of  ap- 
proval. 


Date  of  begin- 
ning work. 


Date  of  expi- 
ration of  con- 
tract. 


Menzies&Co 

Jas.  R.  Marlow  — 
J.  O.Wright 

R.  T.  Clark 

Bobbitt  <&  Linnan . 

C.  H.  Whipple 

Chaa.  P.  WUlard<& 

Co. 
M.  L.  Ti-^Tin<^f^ 

Wm.  Wirt  Johnston 

Menzies&Co 

Jordan  Bros 

Menziefi&Co 

M.  L.  Linnan 

A.  Mackie  Grocery 
Co. 

£.  A.  Enochs 

L.  Mouledous 

R.  T.Clark 

B.  S.  Cade 

Standard  Oil  Co . . . 

B.R.  Miller 

J.  J.  Ball  &  Co 

G.  H.A.Thomas  Co 

Geo.  H.  Conrad 

Wm.  Wirt  Johnston 
Jas.A.Cleary 

Jordan  Bros 

Mensies&Co 

Geo.  H.  Conrad 

Jas.  R.  Marlow I 

Benj.  W.  Borne 
Joseph  Hingle. 

Jas.  R.  Marlow. 


F 


^8,000   cubic    yards 

levee  work. 
26,000    cubic    yards 
,    levee  work. 
77.000    cubic    yards 

levee  work. 

10  barges 

202,100  cubic   yards 

levee  work. 
»7,600    cubic    yards 

levee  work. 
109.000  cubic   yards 

levee  work. 
34.000    cubic    yards 

levee  work. 
879,900  cubic    yards 

levee  work. 
[75.000    cubic    yards 
I    levee  work. 
39.000   cubic    yards 
I    levee  work. 
Stem- wheel  steamboat 

96.000   cubic    yards 

levee  work. 

4  barges  

[133,600  cubic   yards 

I    levee  work. 

166.900    cubic    yards 

[    levee  work. 

28.600    cubic    yards 

levee  work. 
125,300  cubic  yards 

levee  work. 
298,500  cubic  yards 

levee  work. 
Groceries  ($4,779.27) . . . 


687,100  feet  B.  M.  lum 

ber. 
Vegetables  (9702.90)... 
42.8(D0    cubic    yards 

levee  work. 
Fresh  meats  (t2,799.75) . 
3,600  gallons  oil  (S382) 

Furnishing  teams 

8,000  tons  rock 

285,100  feet  B.  M.  lum- 

29,300    cubic    yards 
levee  work. 

2barge8 , 

26.600     cubic     yards 

levee  work. 
[60.500     cable     yards 
I    levee  work. 
134.500     cubic     yards 
[    levee  work. 
275,800    cubic    yards 
I     levee  work. 
I  16.000     cubic     yards 
j     levee  work. 
61.600     cubic     yards 
levee  work. 
'  (38.000     cubic     yards 
J    levee  work. 
114.100     cubic     yards 
[   levee  work. 
I  32.800     cubic     yards 
I     levee  work. 
»2.100     cubic     yards 
levee  work. 
t.500     cubic     yards 
levee  work. 


F 


14.5  cents . 
19.2(f^Bents.. 


94,000 

12.72  cents. 


Emexgency. 
....do 


.do. 


13.95  cents. 

18.45  cents. 

24.87  cents. 

24.74  cents. . 

19.5  cents.. 

15.5  cents.. 

911,120 

21.74  cents. 

94,400 

12.95  cents.. 

13.25  cents.. 

12.98  cents.. 

12  cents 

13.97  cents. 

Various 

911.60  per  M. 

Various 

16.97  cents. 


Various 

do 

93.75  per  day 

91.96 

910.39  per  M. 

17.40  cents.. 


Apr.  11,1908 

Aug.  24,1908 

^Oct.     2,1908 

Dec.  1,1908 
Feb.  5,1904 
Feb.  18,1904 

[Mar.  11,1904 

July  19,1904 
July  28,1904 

do....... 

Emexgency.. 

do 


do 

Aug.    8,1904 

Emergency., 

do 

do 

Aug.  23,1904 
Emergency.. 


94.400... 
17  cents., 


I  11.88  cents 
[  11.75  cents 

14.40  cents., 

23  cents 

11.97  cents.. 


18.49  cents. 
20  cents 

15|  cents.... 


21.97  cents . 
19.90  cents. 


Sept.  28,1904 

Oct.     5,1904 
Oct.     6,1904 

jOct.     8,1904 

do 

Oct    13,1904 
Oct.    21,1904 

}....do 

Oct    24,1904 


Dec.  18,1902 

Dec.  21,1902 
Oct    31,1002 

Mar.    9,1908 

July  28,1904 

Apr.     1,1904 

Dec.  11,1908 
Jan.  11,1904 
Feb.  28,1904 

Feb.     1,1904 

July  18,1904 

July    1,1904 

Aug.    1,1904 

July  25,1904 

July  28,1904 

July  28,1904 
July    2,1904 

Aug.  10,1904 
Aug.  12,1904 
Aug.  15,1904 
Sept  1,1904 
Sept  15,1904 

Oct    10,1904 

Oct  17,1904 
Oct    20,1904 

Oct    22,1904 

Oct  20,1904 
Oct  27,1904 
Nov.    5,1904 

....do 

Nov.    8,1904 


}•■ 


.do. 


.do. 


Dec.  24,1904 

Sept  30,1904 
Mar.    8,1905 


Aug.  1,1904 

Nov.  30,1904 

(«) 
Oct    27,1904 
Aug.    8,1904 

Dec.     9,1904 

Sept  6,1904 
Nov.    5,1904 

(«) 

Oct    25,1904 

Dec.  80,1904 

Oct  28,1904 
Mar.  15,1906 

Nov.  10,1904 
Mar.  12,1905 
Dec.  27,1904 
Jan.  6,1905 
Oct    31,1904 

Feb.  10,1905 

Dec.  22.1904 
Dec.  27,1904 

Feb.  27,1906 

(«) 
Jan.  6,1905 
Dec.  7,1904 

Mar.  14,1906 
Dec.  20,1904 


a  Time  limit  waived. 
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Abdrad  of  conbucts  in  force  during  fiscal  year  ending  June  SO,  1905,  fourth  district, 
improving  Mmisnppi  River — Continued. 


Name  of  con- 
tractor. 


Woodward,  Wight 

a^co. 

Geo.  W.  DaTiflon  A 

Co. 
W.H.PritcharttA 

Ck>. 
Natches    Draased 

Beef  Go. 
Wm.  Wirt  Johnstoq » 
Hearln  &.  Ryan 


E.A.£nocbB 

Salmen  Brick  and 
Lumber  Co.,  Ltd. 


Amount  and  charac- 
ter of  work. 


OxocerieB(|5,004.«))... 

Vegetables  ($141.54)... 

Vegetablea  (1516.26)... 

Fresh  meat8(|l,61L0e) . 

1  wooden  decked  bull. 
161,000    cubic    yards 

levee  work. 
419,000  feet  B.M.lumber 
652,000  feet  B.M.lumber 


Unit  price. 


Varims.... 

do 

do 

do«.... 


$4,100 

11.97  centB.. 

$13.50  per  M. 
$15.22+  per 


Date  of  ap- 
proval. 


Emergency. 

do 

do , 

do 

Nov.  26,1904 
Dec.  8,1904 

Emergency . 
do , 


Date  of  begin- 
ning work. 


Oct.  26,1904 
Oct.  28,1904 
do 

Nov.  11,1904 

Dec.  29,1904 
Dec.  19,1904 

Aug.  1,1905 
do 


Date  of  expi- 
ration of  con- 
tract. 


Mar.  20,1906 

Jan.  31,1905 

Mar.  20,1906 

Do. 

Feb.  28,1906 
(«) 

Oct      1, 1905 
Oct.    20,1905 


a  Time  limit  waived. 
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FOSBION  COMMEBCB  PORT  OF  NEW   ORLEANS. 


The  statistics  relating  to  the  foreign  commerce  of  the  port  of  New  Orleans  were 
kindly  furnished  by  Hon.  Henry  McCall,  collector  of  customs. 


VesselB. 

Entmnces. 

Clearances. 

1902-8. 

1908M. 

1904-6. 

1902-8. 

1908^. 

1904-5. 

steam 

Sail 

1,287 
87 

1,173 
71 

1,361 
60 

1,278 
79 

1,167 
64 

1,373 
46 

Total 

1,374 

1,244 

1,411 

1,857 

1,231 

1,419 

Thud  tannage  of  above, 

190^-3« 4,792,547 

190»-4a 4,271,148 

1904-5« 5,034,684 

Esportu  and  imports. 


EXPORTS. 

Total  value  of  exports  of  foreign  merchandise  to  foreign 
countries 

Total  value  of  exports  of  domestic  merchandise  to  foreign 
coun  tries 

Total  value  of  exports  of  domestic  merchandise  to  Porto 
Rico 


Domestic  specie  exported  to  foreign  countries  . 
Total 

IMPORTS. 

Total  value  of  imports  ttom  foreign  countries: 

Free 

Dutiable 

Transit  to  Mexico 

Transported  to  in  terior  porta 

Specie 


Total. 


1903.  a 


92,750,906 

146,668,888 

2,473,791 
97,550 


|51,985,685 


15,068,480 
13,501,889 
1,702,084 
8,647,281 
776,600 


34,696.234 


1904.  a 


9596,106 

150,174,251 

3,465,982 
100,950 


154,386,289 


19,868,418 
14,652,151 
1,886,042 
4,628,639 
1,027,500 


41,512,885 


1905.  a 


91,066,5SO 

144,272.357 

3,387,280 
282,414 


148,948,681 


19,791,065 
14,026,664 
1,098,969 
4,111,966 
719.271 


40,347,235 


a  May  1  to  May  1. 
Total  duties  collected :  In  1903,  88,964,781.79:  1904,  98,800,944.20;  1905,  96,605,664.29. 
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Appendix  4  C. 

BBPORT  OF  MR.    H.    8.    DOUGLAS,    ASSISTANT  SNOINSBR. 

Nbw  Orleans,  La.,  May  1,  1906. 

Captain:  I  have  the  honor  to  submit  the  following  report  relating  to  channel 
works  in  the  fourth  district,  improving  Mississippi  River,  from  May  1,  1904,  to  May 
1,  1905: 

Bondurant  revetment  (644  R.). — ^The  high  water  of  1904  caused  practically  no 
changes  in  the  channel  or  worKs  at  this  locality.  The  three  cross  sections  at  the 
head  of  the  chute  have  been  resounded,  but  no  material  chan^  were  developed. 
Along  the  revetment  the  bank  line  is  unchanged,  and  the  work  itself  is  generally  in 
good  condition,  except  the  upper  bank  work  placed  in  1900-1901,  which  has  been 
considerably  injure  i  by  the  excessive  saturation  of  the  bank  caused  ^y  seepage  from 
Lake  Bruen.  This  has  caused  no  apparent  injury  to  the  effectiveness  of  the  work  as 
a  whole.  The  breaking  up  of  one  of  the  original  board  mattresses  and  a  slight 
tendency  of  the  current  to  eat  into  the  bank  line  immediately  above  the  revetment 
necessitated  the  replacing  of  the  board  mattress  with  one  of  standard  construction, 
and  a  short  extension  of  the  revetment  upstream,  but  beyond  maintenance,  this 
may  be  considered  a  finished  and  successful  work.  Immecuately  below  the  revet- 
ment tiie  unprotected  bank  is  receding  at  the  rate  of  about  27  feet  per  year;  but  as 
the  distance  to  the  levee  is  317  feet,  no  immediate  extension  of  the  work  is  indicated, 
even  if  the  present  rate  of  recession  is  maintained. 

Kempe  Bend  revetment  (667  B,). — The  survey  develops  that  along  the  revetment 
above  section  15  there  is  still  a  low-water  channel  less  tnan  40  feet  deep.  At  section 
1,  near  the  ^ead  of  the  work,  the  30-foot  channel  is  but  40  feet  wide,  which  gives  a 
low- water  area  between  30-foot  contours  of  only  1,200  square  feet,  whereas  the  low- 
water  area  between  30-foot  contours,  at  section  3,  near  the  lower  end  of  the  revetment, 
is  23,000  square  feet,  or  twenty  times  as  great.  »Such  an  abnormal  condition  of  affairs 
would  appear  to  be  a  menace  to  the  integrity  of  the  revetment,  as  a  sudden  shift  of 
the  gravel  bar  opposite  may  cause  enormous  and  sudden  scour  at  the  shoal  place  and 
consequent  destruction  of  work.  Below  section  15  the  50-foot  contour  is  continuous, 
and  the  following  changes  in  it  from  October,  1903,  to  September,  1904,  are  noted: 

At  section  12  there  has  been  a  fill  causing  an  advance  of  82  feet  in  the  50-foot  con- 
tour. On  sections  1,  4,  5,  7,  8,  9,  10,  and  11  there  has  been  a  scour  causing  a  reces- 
sion of  the  contour  of  from  25  to  63  feet.  At  sections  10,  11,  12,  and  13  there  has 
been  a  fill  in  the  channel  along  the  outer  edge  of  the  mattress  of  from  10  to  20  feet, 
and  at  sections  1,  1},  2,  3,  4,  7,  and  8  there  has  been  a  scour  of  from  10  to  20  feet  in 
the  channel. 

Upon  the  whole,  with  the  exception  of  the  recession  of  the  50-foot  contour  toward 
the  Dank,  no  unfavorable  changes  have  been  developed  by  the  survey.  There  has 
been  no  £ailure  of  revetment  in  this  bend  since  November,  1903,  and  the  present  out- 
look for  the  ultimate  success  of  this  work  is  encouraging. 

Natchez  and  Vidalia  harbors  ( Giles  Bend)  (689  X.  J.—The  survey  of  November.  1904, 
develops  but  slight  changes  along  the  revetted  bank  when  compared  with  the  survey 
of  November,  1903.  The  onl  v  marked  change  is  the  disappearance  of  the  50-foot 
contour  at  the  lower  end  of  the  lower  revetment.  Of  course  the  recession  of  bank 
line  and  contours  along  the  unprotected  portions  of  the  bend  has  continued  at  the 
rate  of  about  100  feet  per  year.  Some  interesting  comparisons  can  be  made  along 
the  upper  revetment  by  going  back  to  the  original  survey  of  February,  1897,  when 
the  spur  dikes  were  first  placed,  and  comparing  with  the  most  recent  survey.  Orig 
inally  the  deepest  continuous  contour  in  front  of  the  work  was  50  feet,  and  for  this 
reason  the  50-foot  contour  will  be  used  as  a  basis  for  comparison.  In  the  table  fol- 
lowing is  given  the  maximum  recession  of  this  contour  toward  the  buik  and  the 
total  scour  in  the  channel  during  the  eight  years  which  have  elapsed  since  the  sur- 
vey of  1897: 


Location  between  spurs. 

Recession 
of  60-foot 
contour. 

Scour  in 
channel. 

Location  between  spurs. 

Recession 
of  60-foot 
contour. 

Scour  in 
channel. 

NoB.lRnd2 

260 
96 
103 
170 
176 
78 
66 

Feet. 
20 

Nos.  8 and 9    ...     . 

Feet. 

86 
106 
116 

90 
110 

96 
220 

Fzetm 
80 

Nos.2and3 

10 
10 
10 
80 
80 
10 

Nos.  9  and  10 

20 

Noe.8and4 

Nos.  10  and  11 

40 

No8.4and5 

Nos.  11  and  12 

40 

Nos.6and6 

■  Nos.  12andlS 

80 

Nos.  6  and  7 

.  Nos.  13  and  14 

20 

Nop.TandS 

Nos.  14  and  16..              

80 
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The  major  portion  of  the  changes  occurred  prior  to  the  placing  of  the  conliniioiis 
mattresB  work  between  the  spurs,  but  the  spur  dikes  themselves  have  withstood  all 
of  the  scour  shown  in  the  table.  The  present  conditions  between  spurs  1  and  2  and 
between  spurs  5  and  6  are  somewhat  thrtaitenine,  as  the  mattressed  bank  has  now  a 
slope  of  about  1  in  1.6,  which  on  this  portion  of  the  river  may  be  considered  very 
unstable. 

Oomiruotion. — During  the  past  season  bank-revetment  work  has  been  prosecuted  at 
Bondnrant,  Kempe,  and  Giles  bends,  an  aggregate  of  1,333,950  square  feet  (dO.6 
acres),  or  13,339.6  "squares,"  of  framed  mattreas  having  been  placed  without  accident 
or  loss  from  any  cause,  for  a  total  field  cost  of  $80,175.83,  or  16.01  per  square.  This 
is  considerably  less  than  the  cost  of  similar  work  in  the  past.  Compared  with  last 
season,  when  practically  the  same  amount  of  mattress  was  placed,  the  principal 
economies  were  in  material  and  labor  used  in  builduig  the  mattresses,  where  a  reduc- 
tion of  $4,422.51  was  made,  and  in  ballast  and  labor  in  sinking,  whereby  $2,111.49 
was  savea.  Including  superintendence,  crew  of  boat,  cutting  and  loaaine  willow 
brush,  and  all  auxiliary  labor  of  every  description  necessary  or  incidental  to  the 
operation  of  the  plant  and  construction  of  the  mattress,  it  required  an  average  daily 
force  of  153  men  for  one  hundred  and  eleven  days  to  build  1,333,950  square  feet  of 
framed  mattress,  the  average  daily  efficiency  per  man  being  78  square  feet.  Com- 
parisons of  progress  with  other  similar  works  where  brush  is  obtained  by  contract 
can  not  be  made,  nor  is  it  practicable  in  the  instant  case  to  separate  the  labor  engaged 
in  cutting  and  loading  brush  from  that  actually  engaged  in  building  the  mattress. 

Improving  Atchafalaya  and  Red  rivers.  La. — During  the  year  operations  have  been 
confined  to  the  preservation  and  care  of  the  dredging  plant,  to  the  miuntenance  of 
the  low- water  cnannel  through  lower  Old  River  between  the  Mississippi  and  Red  and 
Atchafalaya  rivers,  and  to  the  annual  survey  of  Old  River  and  the  Atchafalaya  in 
the  vicinity  of  the  sill  dams. 

Details  of  work  reouired  for  the  care  and  preservation  of  the  hydraulic  dredge  The 
Ram  and  auxiliary  plant  will  be  found  in  the  report  on  plant 

On  Auffust  24  it  was  reported  that  there  was  out  H  feet  of  water  over  the  bar  at 
the  mouth  of  Old  River.  On  this  date  the  Barbres  gauge  read  11.2  and  the  9ed  River 
Luiding  gauge  11.4.  Preparations  to  begin  dredging  were  at  once  made,  and  on 
September  1  The  Ram  left  the  engineer  depot  with  fuel  barge,  lighter,  and  pontons 
in  tow.  She  arrived  in  Old  River  on  September  5,  and  on  that  day  soundings  devel- 
oped a  least  depth  of  11  feet  in  the  channel  over  the  bar  at  the  mouth,  the  Barbree 
gauge  reading  11.5  and  the  Red  River  Landing  gauge  13. 1.  Dredging  was  commenced 
on  September  7  and  was  prosecuted  until  October  4,  the  total  elapsed  time  being 
twenty-eight  days,  of  which  four  were  lost  on  account  of  Sundays  and  four  while 
boats  were  passing,  machinery  being  repaired,  etc.  During  the  twenty  working  days 
a  channel  about  6  feet  below  the  zero  of  Barbres  gauge,  with  a  bottom  width  of  about 
100  feet  and  a  total  length  of  2,100  feet,  was  dredged,  the  total  amount  of  material 
moved  being  about  80,000  cubic  yards.  The  work  was  successful,  and,  except  for  a 
short  distance  at  the  Mississippi  end,  where  cross  currents  caused  the  dredgea  cut  to 
fill,  a  depth  of  5  feet  and  more  below  the  zero  of  the  Barbres  gause  was  maintained. 
At  no  time  was  navigation  obstructed,  although  the  Red  River  Landing  sauge  declined 
to  3  and  the  Barbres  to  0.3.  It  was  observed  during  the  progress  of  the  dredging 
that  the  material  composing  the  bar  contained  a  laige  proportion  of  gravel  and  that 
it  was  generally  coarse  sand.  Actual  dredging  was  suspended  on  October  4  but  The 
Ram  was  kept  in  the  vicinity,  either  laid  up  or  engaged  on  other  works,  so  that  she 
would  be  immediately  available  should  the  bar  agam  oecome  shoal.  Toward  the  end 
of  January,  1905,  it  became  evident  that  further  dredging  would  be  unnecessary  and 
The  Ram  was  returned  to  the  engineer  depot. 

During  the  period  from  May  1,  1904,  to  May  1,  1905,  there  has  been  expended  on 
this  work  the  sum  of  $2,891.67,  as  follows: 

Dredging  in  Old  River $1,960.60 

Surveys 43.48 

CSare  of  plant 390.96 

Repairs  to  plant 39. 50 

New  plant 242.27 

Miscellaneous 3. 00 

Administration  and  office  expenses 211. 84 

Total 2,89L67 

A  hydrographic  survey  has  been  made  of  Old  River  from  the  Mississippi  to  the 
head  of  the  Atehafalaya,  and  of  the  sill  dams  and  vicinity  in  the  Atehafalaya.  The 
results  of  the  survey  of  Old  River  are  given  in  the  appenaed  table.    Comparison "  n 
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mean  depth  and  section,  at  a  plane  35  feet  above  the  zero  of  the  Barbres  gauge,  are 
as  follows: 


Year. 

Mean 
section. 

Mean 
depth. 

UfiA 

2b,C01 
22,182 

26.6 

1904        : 

81.6 

lTlCreafl€( -   t-    -   ..^.r ^ --, rr r 

1,281 

5.0 

From  this  it  would  appear  that  the  annual  increase  in  average  section  has  amounted 
to  128  square  feet  and  of  average  depth  to  0.5  feet,  both  inconsiderable. 

The  survey  over  the  bar  at  the  Mississippi  end  of  Old  River  shows  that  the  distance 
between  the  5-foot  contour  in  Old  River  and  the  5-foot  contour  in  the  Mississippi  is 
becoming  greater.  This  fact  is  also  indicated  by  the  length  of  channel  that  it  waa 
necessary  to  dredge  during  the  past  season.  There  is  also  a  possibility  that  changes 
in  the  channel  of  the  Mississipni  may  intensif^r  the  difficulty  of  maintaining  low-w^ater 
navigation  at  the  mouth  of  Ola  River  bv  placing  it  on  the  convex  rather  than  on  the 
concave  bank.  The  20-foot  contour  in  the  Mississippi  River  is  now  over  300  feet  from 
low-water  line  at  Carrs  Point.  , 

The  survey  over  the  sill  dams  and  vicinity  develops  scour  as  compared  with  the 
survey  of  February,  1903.  The  flood  of  1903  culminated  in  April,  after  the  comple- 
tion of  the  survey  of  that  year,  with  a  height  of  50.6  on  the  Barbres  gauge.  Past 
history  is  that  every  extreme  flood  since  the  dams  were  completed  has  caused  scour, 
which  a  succession  of  moderate  floods  fills  and  obliterates.  It  may  also  be  noted  that 
the  survey  of  1903  was  made  with  the  river  at  a  high  sta^  and  rising  rapidlv,  making 
it  difficult  to  obtain  correct  soundings.  With  this  in  mind  it  is  not  consiaered  that 
the  scour  developed  by  the  recent  survey  is  a  matter  of  serious  importance. 

So  far  as  is  known  at  the  close  of  this  report  the  sills  are  in  good  condition,  except 
the  shore  end  of  the  apron  mattress  on  the  upper  side  of  Sill  Dam  No.  3,  which  has 
been  injured,  as  mentioned  in  last  annual  report.  Repairs  have  not  been  made 
owing  to  lack  of  funds.  The  general  condition  of  the  channel  through  lower  Old 
River  has  remained  practically  unchanged. 

New  Orleans  Harbor  (966  JR.  and  X.). — No  construction  work  has  l)een  undertaken 
this  season  owing  to  lack  of  funds.  Operations  have  been  confined  to  the  annual 
survey  over  the  works  and  vicinity. 

As  the  current  project  for  mattress  work  in  the  CarroUton  Bend  provides  for  cov- 
ering the  bank  below  the  60-foot  contour  with  a  continuous  mattress,  permitting  the 
steep  bank  between  the  zero  and  60^oot  contour  to  gradually  wear  away  until  a  slope 
considered  sufficiently  flat  had  been  obtained,  any  evidence  of  scour  or  fill  on  this 
area  would  be  of  considerable  interest. 

A  careful  studv  of  the  results  of  the  survey  has  been  made.  No  marked  changes 
in  the  contours  from  zero  to  60  feet  is  apparent  in  comparing  the  surveys  of  1903  and 
1904.  The  results  may  be  said  to  be  negative,  and  the  same  remark  will  apply 
elsewhere  throughout  the  harbor  when  comparing  the  surveys  of  1903  and  1904. 
Going  back  one  year  and  comparing  1902  and  1903  changes  are  noted,  which  would 
go  to  prove  that  extraordinary  floods,  such  as  that  of  1903,  are  required  to  materially 
affect  the  bottom  and  banks  of  the  river  in  this  locality.  There  has  been  no  con- 
siderable caving  of  the  banks  in  the  harbor  during  the  past  year,  but  the  pile  protec- 
tion work  plac^  along  the  third  district  reach  has  failed  extensively. 

Plant. — At  date  of  last  report  the  plant  consisted  of  47  large  pieces.  During  the  year 
it  has  been  reduced  four  pieces,  ola  and  worn-out  bai]ges  Nos.  6^  7,  iP,  and  1^6  having 
been  inspected,  condemned,  and  sold.  It  has  been  increased  by  eleven  new  stand- 
ard gunwale  harpies  of  creosoted  timber,  Nos.  5,  6,  7,  P,  S6j  37,  S8^  S9,  40,  41^  and  4^, 
a  net  gain  of  7  pieces.    All  of  these  were  built  under  contract. 

The  new  steel-hull  steamer  Tensas,  mentioned  in  last  annual  report,  was  reported 
finished  by  the  contractors  at  Winthrop  Harbor,  on  Lake  Michigan,  in  October, 
1904,  and  started  for  New  Orleans,  the  place  of  delivery,  via  Green  Bay  and  the 
Wisconsin  and  Mississippi  rivers.  She  was  overtaken  by  ice  and  found  serious  obsta- 
cles in  the  Wisconsin  River.    As  a  result  the  boat  has  not  yet  been  delivered. 

Repairs. — The  work  of  caring  for,  maintaining,  and  repairing  the  plant  of  the  dis- 
trict nas  been  carried  on  at  the  new  engineer  depot,  Hillary  and  Millaudon  streets. 
New  Orleans,  La.    The  following  work  was  done: 

Steamer  Gent.  John  Newton. — An  entire  new  wheel  was  built;  boiler  raised,  moved 
aft,  and,  together  with  necessary  connections,  reinstalled;  boiler  was  extensively 
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repaired,  fitted  with  eteam  dome,  new  breeching,  ash  pan,  and  furnace;  boat  waa 
painted  throughoat  and  current  repairs  made.     Cost,  $1,743.40. 

Tug  Gerd.  GiUespie. — Usual  annual  repairs  to  machinery  to  make  good  wear  and  . 
tear;  current  repairs  and  painting.    Cost,  $410.03. 

Tug  Geni.  Humphreyn, — Boat  docked  and  loose  wheel  refastened;  annual  repairs  to 
machinery  and  hull  to  make  good  wear  and  tear;  current  repairs  and  painting.  Cost, 
$423.12. 

Tug  Genl  Abbot. — New  steam  capstan  installed;  new  set  tubes  in  condenaer; 
boat  docked  and  loose  wheel  reHastened;  bent  rudder  stock  and  shoe  straightened; 
new  furnace  liners  and  grate  bars;  repairs  to  machinery  and  hull  to  make  good 
annual  w^ar  and  tear;  current  repairs  and  painting.    Cost,  $1,116.62. 

Tug  Genl.  Comstock. — Docked  and  hull  recalked;  new  main  crank  shaft  and  new 
end  on  tail  shaft;  entire  new  balanced  steel  rudder  and  stock;  repairs  to  machinery 
and  hull  to  make  good  annual  wear  and  tear;  current  repairs  and  painting.  Cost, 
$763.33. 

Hydraulic  dredge  The  Ram. — Minor  repairs  to  boilers,  propelling  wheel  and  rud- 
ders; maintenance.    Cost,  $189.89. 

Hydraulic  grader  So.  6. —Old  smokestack  taken  down  and  new  one  50  feet  high 
installed;  current  repairs  and  maintenance.    Cost,  $333.12. 

Quarter  boat  New  Orleans. — A  new  hull  of  creosoted  timber  was  built  and  delivered 
under  contract;  the  cabin  was  removed  from  old  hull,  installed  on  the  new  one  and 
current  repairs  made.    Cost,  $5,677.52. 

Quarter  hoat  ^/p^a. -^Current  repairs.    Cost,  $72. 

Quarter  boat  Beta. — New  guards  and  miscellaneous  repairs  to  hull;  current  repairs 
to  cabin  and  roof.    Cost,  $281.22. 

Quarter  boat  Gamma. — New  guards:  new  roof;  alterations  to  cabin;  calking,  miscel- 
laneous repairs,  and  painting  throughout.    Cost,  $1,063.26. 

Quarter  boat  Delta. — New  capstan  installed;  new  ice  box.  Current  repairs.  Coat, 
$210.47. 

Barge  No,  1. — Deck  repaired  and  sheathed;  new  rakes;  calking  and  current  repura. 
Cost,  $229.81. 

Barge  No.  3. — Rakes  repaired;  sides  calked;  painted.    Cost,  $110.70. 

Barge  No.  4' — Gunwales  repaired;  sides  calked;  painted.    Cost,  $41.50. 

Barae  No.  ^.— Head  block  repaired;  corner  irons  put  on  rakes;  sides  and  rakes 
calked;  current  repairs.    Cost,  $112.99. 

Barge  No.  10. — Deck  and  rakes  repaired;  clamps  put  on  gunwales  and  bulkhead; 
rakes  and  sides  calked.    Cost,  $143.17. 

Barge  No.  11. — Docked;  deck  repaired;  comer  irons  put  on  rakes.  Clamps  put  on 
gunwales;  new  stanchions  in  hold;  bottom,  rakes  and  sides  calked.     Cost,  $245.49. 

Barge  No.  12. — Current  repairs.    Cost,  $13.50. 

Barge  No.  IS. — Deck  repaired;  clamps  put  oi\  gunwales  and  bulkheads.  Current 
repairs.     Cost,  $148.78. 

Barge  No.  14- — Current  repairs.     Cost,  $7.50. 

Barpe  No.  16. — Docked;  sides  repaired  and  sheathed;  new  rakes;  three  new  iron 
bolts  installed;  bottom,  sides,  and  rakes  calked;  painted.    Cost,  $553.06. 

Barge  No.  itf.— Current  repairs.    Cost,  $41.76. 

Barge  No.  18. — Docked;  oottom  repaired.  One  new  rake,  and  other  repaired; 
bottom,  sides  and  ralces  calked;  current  repairs  and  painting.    Cost,  $412.26. 

Barge  No.  19. — Current  repairs.     Cost,  $21. 

Barge  No.  SI. — Sides,  rakes  and  head  blocks  repaired  and  calked;  current  repairs 
and  painting.    Cost,  $201.99. 

Barge  No.  SS. — Rakes  and  sides  calked ;  current  repairs  and  painting.    Cost,  $53.95. 

Barge  No.  ^-#. — Docked;  rakes  repairedj  sides  repaired  and  sheathed;  deck  beams 
repaired  and  stanchions  put  in  hold;  bottom,  sides  and  rakes  calked;  current 
repairs.    Cost,  $583.26. 

Barge  No.  26. — Current  repairs.     Cost,  $33. 

Barge  No.  27. — Rakes  repaired;  sides  and  rakes  calked;  painted;  deck  repaired 
and  sheathed.    Cost,  $174.29. 

Barge  No.  28. — Deck,  sides  and  rakes  repaired;  rakes  and  sides  calked.  Cost, 
$60.05. 

Barge  No.  29. — Deck  repaired;  clamps  put  on  gunwales  and  bulkheads;  current 
repairs.    Cost,  $108.83. 

Barge  No.  SO, — Rakes  and  sides  repaired  and  calked;  painted.    Cost,  $147.65. 

Barae  No.  SI. — ^Docked;  deck,  sides  and  rakes  repaired;  bottom,  sides  and  rakea 
calked;  painted.    Cost,  $'17.50. 

Barge  No.  S2. — Rakes  and  sides  calked;  painted.    Cost,  $44. 

Barge  No.  SS. — Current  repairs.     Cost,  $6. 

Barge  No.  S4. — Current  repairs.     Cost,  $30.40. 
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Wareh€U8e  barge, — Current  repairs.    Coat,  $12.75. 

Sectional  dock. — Sections  2,  3  and  4  were  docked;  new  deck  on  sections  3  and  4; 
new  stanchions;  trunks  replanked;  calked  throughout;  new  valves;  miscellaneous 
repairs  and  painting.    Cost,  $1,278.03. 

Tug  dock. — New  sides;  new  timber  heads;  new  end;  gate  repwred;  new  platform 
and  walk  way;  sides  and  ends  calked;  current  repairs  and  painting.    Cost,  $666.18. 

Stem  docJb.— -Current  repairs.    Cost,  $55.50. 

Pump  6oa<.— Docked;  Dottom  repaired;  new  floor;  calked  throughout;  current 
repairs;  painting.    Cost,  $212.98. 

Cfurrent  repairs. — Included  under  this  head  are  the  small  jobs  incident  to  the  main- 
tenance of  the  plant  in  general,  and  not  chargeable  to  any  particular  piece.  They 
amounted  to  $264.16. 

Care  of  plant. — The  cost  of  caring  for  the  plant  while  not  in  use,  including  such 
items  as  watching,  setting  spars,  putting  out  and  taking  in  mooring  lines,  operating 
pump  boat,  salary  of  one  boat's  crew,  general  supervision,  etc.,  amounted  to  $8,046.33. 

Ocmdiiion  o/p/an^.— Barges  Nos.  19, 20, 21, 22,  2S,  24,  26,  and  27  are  almost  unserv- 
iceable.   The  oalance  of  the  plant  is  in  good  condition  for  another  year's  service. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 

Assittant  Engineer, 

Capt  J.  F.  McIndob, 

Corps  of  Engineers. 


Comparaiioe  sections  of  Loiver  Old  River  at  a  stage  of  water  S6  feet  above  the  zero  of 

Barbres  gauge. 

[For  surreys  of  1899  and  1900,  see  Anntutl  Report,  190iM.] 


Section. 


Area. 


1894. 


1903. 


1904. 


Width. 


1894. 


1908. 


1904. 


19. 
20. 
•21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 
32. 
88. 
34. 
85. 
86. 
87. 


80.. 
89*. 
40.. 
41.. 
42.. 
48.. 
44.. 
44*. 
46.. 
46.. 
47.. 
48.. 
49.- 
60.. 
60*. 
61.. 
52.. 
68.. 
54.. 
54*. 
66.. 
66.. 
57.. 
68.. 
69.. 
60.. 


28,730 
22,670 


21,280 
21,627 
21,926 
21,885 
21,110 
21,787 
20,682 
21,098 
19,726 
19,900 
19.280 
21,067 
21,000 
21,802 
22,622 
26,037 


22.087 
21,382 
24,926 
19,772 
19,632 
18,707 
18,895 
18,707 
18,967 
19,010 
19,482 
19,587 
20,155 
20,527 
20,822 
21,237 
21,027 
20,264 
20.910 
20,886 
19,505 
18,697 
20,117 
21,462 
21,857 
21,386 


24,620 
24,964 
22,415 
28,842 
25,476 
22.962 
28,844 
22,443 
22,868 


21,606 
22,175 
21,488 
21,745 
21,976 
22,054 
21,331 
22,682 
23,851 
23,791 
24,306 


22,107 
21,299 
21,192 
20,868 
22,068 
21,647 


21,782 
28,485 
22,097 
22,096 


21,689 
20,073 
20,546 
23,625 
28,628 
20,086 


29,920 
28,868 
29,060 
31,036 
27,297 
28,760 
24,109 
28,706 
22,986 


28,410 
24,060 
22,816 
21,911 
28,086 
22,314 
22,628 
28,183 
28,613 
28,968 
22,606 


21,507 

28,967 

21,067 

23,636 

22,286 

26,122 

21,666 

22,590 

20,917 

22,197 

22,345 
28,  U9 
21,972 
22,688 
28,638 
22,229 


21,782 
22,088 
21,401 
21,498 


22,148 
22,626 
21,684 
22,176 
22,068 
22,479 


895 
826 


746 
710 
796 
766 
780 
796 
795 
782 
880 
816 
866 
786 
790 
840 
840 


680 
676 
616 
680 


655 
676 
686 
686 
670 
706 
720 
780 
770 
860 
806 
766 
766 
696 
696 
707 
880 
870 
886 
960 


855 

828 
680 
770 
776 
710 
720 
730 


966 
860 
796 
772 
722 
786 
701 
720 
719 


660 
670 
688 
626 
680 
095 
680 
695 
696 
816 
720 


710 
786 
686 
668 
710 
677 
666 
748 
697 
798 
736 


660 

782 

686 

748 

760 

794 

660 

666 

665 

660 

620 
680 
690 
700 
780 
780 


668 
701 
746 
748 
741 


726 

719 

760 

761 

706 

711 

706 

719 

666 
740 
750 
796 
810 
836 


659 
726 


797 
824 
778 
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Comparative  aections  of  Lower  Old  River  at  a  sta^  of  waJUr  SSfeet  above  the  zero  of 
Barbres  gauge — Gontinaed. 


Section. 

Area. 

Width. 

1M4. 

1908. 

1904. 

1884. 

1908. 

IWi 

61 

22,066 
21,197 
20,667 
21,666 
20,090 
22,162 
21,022 
21,687 
21,377 
21,286 
22,007 
20,977 
23,796 
20,277 
22,427 
22,867 
21,240 
20,116 
20,447 
20,072 
21,197 
21,866 
21,335 
20,620 
20,417 
21,112 
20,906 
20,710 
21,105 
21,685 
19,992 
20,072 
20,117 
20,842 
17.092 
21,29& 

28,066 
21,974 
20,868 

22,707 
21,606 
20,871 

865 
980 
910 
990 
900 
890 
830 
835 
960 
825 
860 
855 
840 
726 
865 
890 
940 
775 
755 
710 
880 

•m 

780 
930 
900 
906 
800 
726 
770 
830 
780 
695 

810 
820 
825 

807 

82 

6S0 

<t8 

741 

68i 

S!::::::::::::::::::::::::::;::;:: 

21,241 
20,866 
19,499 
20,080 
20,934 

21,610 
20,090 
20,485 
21,417 
20,187 

680 
720 
680 
770 
765 

684 

66 

691 

66 

677 

67 

680 

68 

7J9 

684 

S*:::.:;::::::!!!! ::::::::::: 

20,784 
21,691 
20,973 
20,476 

20,196 
20,676 
21,619 
21,800 

765 
740 
780 
700 

690 

70 

7S4 

71 

7S(t 

72 

7» 

72* 

TO^;::::::::::;:::::::::::::::::::: 

20,282 
20,027 
20,688 
20,668 
20,668 

20,978 

21.089 
21,860 
20,678 
20,014 

675 
770 
625 
640 
595 

727 

74 

786 

76 

744 

76 

696 

77 

610 

77* 

1 '  ■ 

78 

20,626 
21,208 
20.899 
21,880 
20,826 
20,166 
20,089 
20,666 
20,817 
20,917 

2?'S£ 
21,066 

21,222 

21.066 
21,161 
20,766 
21,195 
20,761 
20,698 
19,996 
20,887 
21,602 
22,886 
22,671 
22,847 
21,824 

610 
600 
605 
620 
625 
665 
660 
610 
Sib 
705 
fllft 

606 

79 

606 

80 

6U 

81 

Ml 

82 

606 

88 

675 

84 

568 

86 

508 

86 

587 

87 

742 

88 

685 

89 

706  !           675 
696  1           fiSB 

.      666 

90 

620 

90* 

785 
725 

91 

21.210 
28,068 

21,752 
21,551 
24.283 
22,480 
22,460 
22,986 
22,984 
22,176 
21,068 
21,840 
21,528 
21,252 
20.871 
21,814 
28,161 
22,007 
22,810 
22,840 
22,832 
22,544 
22,056 
20,812 
21,016 
20,596 
20,287 
21.225 
20,689 
20,062 
20,406 
19,992 
20,507 

645 

685 

92 

780 

685* 

715 
670 
790 
705 
620 
740 

7»7 

92* 

717 

93. .: :.: 

21,978 
22,027 
22,640 
21,767 
20,871 
20,610 
19,789 
20,365 
20,246 
22,946 
22,887 
22,378 
22,822 
22,196 
22,701 
22,817 
20.922 
22,268 
21,258 
21,614 
22,069 
21,661 
22,366 
21,289 
21,939 
21,965 

2?'i2S 
21,228 

699 

98* 

727 

94. ::: 

28,992 

2' IS 
21,176 

22,960 

22,477 

22,686 

22,666 

21,460 

21,166 

21,107 

21,836 

21,002 

21,220 

20,760 

21,876 

21,782 

20,897 

19,860 

20,102 

20,670 

20,677 

20,070 

19,727 

996 
.     1,060 
885 
975 
875 

767 

96 

8S1 

g6 

705 

97..:::::::::::::::::::::::::::;:;; 

650 

98 

649 

99 

^6  >          740 

686 

100 

860 
845 
770 
820 
776 
796 
880 
825 
880 
860 
826 
810 
770 
'880 
765 
700 
720 

670 
830 
740 
740 
750 
800 
760 
786 
780 
725 
790 
716 
696 
740 
660 
700 
660 
670 
090 
696 

628 

101 

660 

102 

707 

103 

71J 

104 

747 

105 

729 

106 

769 

107 

716 

108 

727 

109 

784 

110 

734 

Ill 

712 

112 

7m 

118 

696 

114 

695 

116 

•m 

116 

.^ 

117 

06 

117* 

19,976 
19,846 
19,787 
19.687 
19,425 
20,805 
20,787 

750 
700 
760 
670 
666 
780 
800 

684 

119 :::;;.  * 

694 

120 

121 

21,669 
21,344 

20,427 
19,986 

*"  S?!     ^ 

122 

123 

124 

20,737 
21,792 
22,348 
21,678 
21,815 
27,691 

19,742 
19,206 
18,939 
20.006 
20,080 
81,076 

690*            «* 

126 

670             06 

126 

^            S90 

127 

19,840 
18,470 

630 
600 

615            ^ 

128 

690            ^ 

129 ;::::: 

680             711 

Total 

2,840,922 
20,901 

2,877,110 
21,M9 

2,440,083 
22,182 

88,794 
798 

76,576 
708 

77.388 

Average 

708 
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Comparative  sections  of  Lower  Old  River  at  a  stage  of  water  36  feet  above  the  zero  of 
Barbres  gauge — Continued. 


Section. 

Maximum  depth. 

Mean  depth. 

1894. 

1908. 

1904. 

1894. 

1903. 

1904. 

19 

40.0 
40.0 

57.7 
52.6 
55.9 
58.8 
48.6 
46.0 
44.8 
46.3 
44.3 

58.4 
57.9 
57.1 
58.7 
52.8 
47.9 
44.8 
44.8 
44.0 

26.5 
27.4 

28.8 
30.3 
82.9 
37.5 
32.9 
32.3 
33.1 
30.7 
88.4 

30  9 

20 

38.5 

21 

36  5 

22 

40.0 
41.0 
40.0 
43.0 
43.0 
42.0 
40.0 
44.0 
45.0 
46.0 
41.0 
44.0 
44.0 
42.0 
46.0 
51.0 

28.5 
30.4 
27.6 
28.3 
27.1 
27.4 
26.0 
26.9 
28.8 
24.5 
22.3 
26.8 
26.7 
25.4 
26.9 
28.3 

40  2 

23 

37  8 

24 

32!  3 

25 

34  3 

26 

82.9 

27 

31  9 

28 

29 

46.0 
47.2 
48.2 
49.3 
49.6 
49.5 
49.2 
48.1 
48.6 
49.2 
47.0 

46.6 
49.8 
61.8 
54.0 
65.6 
63.6 
54.7 
53.7 
52.8 
60.7 
48.3 

33.1 
88.1 
33.9 
84.7 
32.3 
31.7 
31.7 
82.6 
83.3 
29.2 
33.7 

32  9 

30 

32.6 

81 

32  5 

32 

88  8 

83 ^ 

32  4 

B4 

82.9 

86 

83  8 

86 ».... 

31  1 

37 

38  8 

38 

30.2 

39 

56.0 
56.0 
52.0 
44.0 
44.0 
44.0 
44.0 
47.0 
44.0 
45.0 
45.0 
45.0 
44.0 
45.0 
44.0 
46.0 
44.0 
44.0 
44.0 
44.0 
42.0 
42.0 
43.0 
44.0 
42.0 
46.0 
43.0 
43.0 
46.0 
46.0 
89.0 
40.0 
42.0 
44.0 
46.0 
45.0 
45.0 
46.0 
43.0 
46.0 
48.0 
46.0 
47.0 
44.0 
47.0 
55.0 
44.0 
58.0 
56.0 
58.0 
55.0 
57.0 
57.0 
60.0 
59.0 
60.0 
47.0 
48.0 

32.4 
31.7 
40.5 
29.1 
28.9 
28.5 
27.7 
27.7 
27.7 
27.8 
29.0 
27.8 
28.0 
28.1 
26.4 
24.7 
26.1 
26.8 
27.7 
29.3 
2^1 
26.8 
24.2 
24.6 
26.2 
22.6 
25.7 
22.8 
22.7 
33.3 
23.0 
24.9 
25.3 
26.9 
22.2 
25.5 
25.6 
24.5 
28.2 
28.0 
25.9 
26.1 
22.6 
26.9 
27.1 
28.3 
25.5 
29.2 
26.5 
22.1 
22.5 
23.3 
26.1 
28.5 
27.3 
23.7 
27.0 
28.8 

SO  6 

89i 

40 

49.4 
64.0 
49.8 
58.7 
62.7 

61.4 
67.0 
50.4 
57.4 
60.5 

32.7 
80.7 
29.6 
33.2 
31.9 

82  7 

41 

31  8 

42 

31  6 

43 

34  4 

44 

31  1 

44i 

45 ::::::::.::: 

50.6 
47.4 
46.6 
45.8 
'  47.2 
46.4 

62.0 
56.6 
47.6 
46.6 
47.1 
47.8 

36.6 
83.8 
30.7 
29.8 
80.2 
29.6 

35  6 

46 

34  9 

47 

31.8 
30  2 

48 

49 

81  8 

60 

80.0 

50* 

61 

46.9 
46.8 
46.5 
47.1 

49.4 
49.9 
49.1 
49.6 

'  'so.'o' 

31.8 
31.3 
81.1 

80  3 

52 

28  9 

53 

80  1 

64 

29.8 

644 

66. :::..::::::. 

46.3 
46.6 
47.3 
47.2 
46.1 
46.4 
44.6 
47.9 
48.0 

50.7 
48.3 
48.6 
46.7 
47.5 
47.8 
48.2 
46.6 
49.4 

32.4 
27.1 
28.1 
29.7 
29,0 
24.0 
28.5 
26.8 
24.7 

83.6 
81  1 

66 

67 

26  1 

58 

•  27  7 

69 

28  8 

60 

28  8 

61 

28  1 

62 

88  1 

63 

27  4 

631 

64 

47.2 
50.2 
60.3 
49.8 
50.8 

46.5 
50.3 
50.5 
53.4 
66.7 

81.2 
28.9 
28.7 
26.0 
27.4 

31.4 
29  9 

65 

66 

80  2 

67 

31  4 

68 

28.0 

68i 

69 

47.8 
47.9 
47.6 
47.0 

49.4 
47.9 
61.6 
47.1 

27.2 
29.3 
28.7 
29.2 

29  2 

70 

28  2 

71 

28.5 
29.2 

72 

724 

73 

26.1 
47.1 
47.2 
46.6 
49.4 

47.3 
46.5 
44.6 
44.0 
51.3 

30.0 
26.0 
32.7 
32.1 
34.8 

28.8 
26.8 
28.7 
29.6 
32.8 

74 

76 

76 

77 

77* 

78. :... 

51.9 
50.6 
58.8 
56.4 
54.3 
53.3 
53.4 
53.9 
53.6 
62.4 
61.0 

52.2 
50.4 
51.9 
53.9 
65.4 
66.8 
65.6 
55.6 
59.3 
57.2 
55.7 

33.7 
36.3 
85.7 
34.4 
33.3 
34.4 
34.6 
83.8 
35.3 
29.6 
30.0 

36.8 
35.1 
38.9 
33.1 
34.1 
35.9 
85.2 
34.9 
36.7 
30.1 
83.1 

79 

80 

81 

82 

83 

84 

86 

86 

87 

88 
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Oomparalive  secUom  of  Lower  Old  River  ai  a  dage  of  water  SSfeet  above  the  zero  of 
Barbres  ^ii^e— Oontinaed. 


Section. 

Mazlmuia  depth. 

Mean  depth. 

1894. 

1903. 

1904. 

1894. 

190S. 

1904. 

89 

49.0 
60.0 
47.0 
64.0 

48.7 
60.0 

62.2 
58.4 

28.5 
29.3 
24.1 
29.8 

31.2 
33.4 

34.3 

90 

34.4 

9Ui 

91 

48.4 
52.9 

62.6 
63.9 
SS.6 
49.4 
60.8 
61.8 
61.6 
5L4 
51.7 
68.0 
62.6 
66.7 
65.6 
68.9 
58.2 
62.4 
60.4 
50.6 
49.4 
49.3 
44.4 
46.4 
49.0 
44.2 
44.0 
44.0 
48.2 
48.4 
45.5 
48.8 
41.9 

32.9 
29.4 

34.2 

92 

29.2 

91k 

S3w8 

S.;::;::::::::::::::;::::::::::::::::::: 

48.2 
47.9 
48.9 
46.4 

32.1 

30.8 

29.2 

27.5 

29.6 

33.2 

26.7 

29.9 

30.2, 

27.6 

30.9 

3a  2. 

29.7 

27.7 

29.8 

31.0 

28.6 

80.7 

29.1 

30.2 

31.8 

29.1 

33.9 

30.3 

33.2 

32.8 

32.5 

30.6 

32.1 

98A 

30.9 

94 

48.0 
43.0 

24.0 
22.4 
22.1 
28.5 
25.7 
26.6 
26.2 
26.5 
27.5 
28.7 
28,3 
26.4 
26.6 
25.2 
26.7 
25.6 
24.7 
24.5 
26.1 
24.9 
26.9 
28.7 
27.4 

30.3 

96 

27.6 

96 

42.0  1    48.8 

81.4 

97 

46.0 
61.0 
S0.0 
76.0 
48.0 
48.0 
48.0 
48.0 
44.0 
47.0 
46.0 
46.0 
47.0 
48.0 
48.0 
60.0 
48.0 
48.0 
49.0 
46.0 

47.8 
50.8 
51.8 
50.7 
52.1 
62.9 
50.2 
48.1 
48.2 
48.0 
47.4 
46.0 
44.7 
46.0 
46.2 
46.6 
46.9 
46.4 
44.2 
47.9 
46.3 
44.1 
43.1 

S2.S 

98 

82.8 

99 

3S.8 

100 

8S.8 

101 

85.1 

102 

80.8 

103 

S2l5 

104 

29.4 

106 

80.6 

106 

29.4 

107 

SI.  2 

108 

31.0 

109 

30.  S 

110 

28.  S 

Ill 

29.5 

112 

29.4 

118 

29.1 

114 

31^9 

115 

29.2 

116 

29.1 

117 

29.7 

1174 

46.0 
46.0 
46.0 
45.0 
47.0 
50.0 
52.0 

26.6 
27.6 
26.3 
29.4 
29.6 
26.7 
26.9 

29.2 

119. :....:.: :: 

29.5 

120 

121 

42.5 
«.5 

40.9 
41.2 

30.9 
30.7 

29.1 

122 

29.4 

128 

124 

44.5 

ii  7 

30.0 
32.5 
35.7 
86.2 
36.9 
40.7 

29  7 

125 

49.3  ,    41.4 
60.8  '    42.3 
52.5     47.0 
64.2     50.9 
77.7     78.9 

29.2 

136 ^ 

32.1 

i27::::::;::::::::;::::r:::::::::::::::::: 

48.0 
62.0 

31.6 
30.8 

81.6 

128 

33.3 

129 

43.6 

Total 

5,246.0 
46.8 

5,844.9  1  5,567.7 
49.0  '    ^-f^ 

2,977.1  ;  3,401.6 
26  6  <    SI  9 

3,481.6 
31  6 

At^^ts^ 

Appendix  4  D. 

RBPOBT  OF   MR.  B.  B.  GEDDEB,  ASSISTANT  BNGINEBR. 

New  Orleans,  La.,  May  1,  1908. 
Sir:  I  have  the  honor  to  sabmit  the  following  report  of  operations  at  Bondarant 
Chute,  Kempe  Bend,  and  Giles  Bend  from  May  I,  1904,  to  May  1,  1905: 

bondurant  chutb. 

The  total  length  of  revetment  in  Bondarant  Chute  at  date  of  last  report  was  2,295 
feet.  The  work  was  in  cood  condition,  with  the  exception  of  a  part  of  the  concrete- 
in-situ  pavement,  which  had  been  more  or  less  damaeed  by  seepage  from  Lake  Bruen. 
The  sand  bank  at  times  is  converted  into  a  semifluia  mass  by  the  excessive  seepage, 
causing  the  breaking  up  and  sinking  of  the  pavement. 

The  last  high  water  scoured  away  the  bans:  above  the  mattress  sunk  on  the  salient 
point  the  previous  season,  and  one  of  the  board  mattresses  just  above  the  point  was 
wrecked  by  the  subsidence  of  the  bank,  and  there  were  indications  of  the  usual 
pocket  forming  above  the  upper  end  of  the  revetment. 

The  work  projected  for  the  past  season  was  to  extend  the  revetment  about  145  feet 
upstream  to  protect  work  in  place,  to  cover  over  the  wrecked  board  mattress  with  a 
willow  mattress,  and  protect  the  bank  on  the  salient  point  from  further  scour.  All 
the  work  planned  for  the  season  was  successfully  completed. 


Digitized  by 


Google 


MISSISSIPPI   RIVEB  COMMISSION.  291 

• 

Bondurant  Chute  is  only  accessible  to  the  tugs  required  for  placing  the  mattresses 
when  the  river  is  above  a  26-foot  stage  at  Vicksbuig. 

Mattress  construction  was  carriea  on  for  this  work  in  connection  with  that  for 
Kempe  Bend,  at  Bruinsburg  bar,  on  the  opposite  side  of  the  river  from  the  head  of 
the  cnute.  The  mattresses  were  commenccKl  December  12  and  completed  December 
15,  and  were  built  on  the  bar  so  as  to  float  off  when  the  river  had  reached  about  a 
26-foot  stace  at  Vicksburg. 

By  March  6  it  had  become  evident  that  a  stage  of  water  would  be  reached  that 
would  permit  of  the  tugs  with  the  plant  required  for  placing  the  mattresses  to  get 
into  the  chute  at  the  lower  end.  Preparations  were  therefore  made  to  place  the  mat- 
tresses, and  the  plant  was  moved  into  the  chute  March  7  and  8,  and  toe  work  com- 
pleted by  March  14.    The  plant  was  returned  to  Kempe  Bend  March  15. 

The  detailed  cost  of  the  work  is  given  below,  except  mattress  construction,  which 
is  reported  elsewhere.    Mattress  construction,  34,500  square  feet,  $1,031.55. 

Towing. — As  the  mattresses  were  built  on  the  bar  within  about  2  miles  of  where 
they  .were  sunk,  the  cost  of  towing  is  too  small  to  be  considered. 

Sinking. — No  diflSculty  was  experienced  in  sinking  the  mattresses.  A  mattress  130 
by  150  feet  was  sunk  at  the  upper  end  of  the  revetment,  and  a  mattress  100  by  150 
feet  was  sunk  over  the  wrecked  board  mattress.  The  concrete  ballast  used  for  sink- 
ing the  Bondurant  mats  was  loaded  from  the  gravel  bar  near  Kempe  Bend  and  cost 
$1  per  ton  to  load. 

Tugs $381.00 

284  tons  of  concrete,  at  $1 284. 00 

Provisions 71. 40 

Payrolls 235.32 

Total 971.72 

Square  feet  of  mattress  sunk,  34,500;  cost  per  square  foot  to  sink,  $0.0281. 

Cost  of  mattress  in  place. — 

Construction,  per  square  foot $0. 0299 

Sinking,  per  square  foot 0281 

Total  cost  per  square  foot  in  place 0580 

Paving  upper  bank.— The  salient  point  above  the  mattress  sunk  last  peason  was 
protected  for  a  length  of  about  50  feet  by  concrete  blocks  left  over  from  the  sinkinc. 
Cost,  $72.50. 

Installation.— This  item  includes  a  part  of  the  expenses  of  towing  the  plant  from 
the  engineer  depot  at  New  Orleans  to  the  different  works  and  returning  it  again,  also 
certain  fixed  expenses  for  care  of  plant  at  Kempe  Bend  while  waiting  for  suflScient 
water  to  enter  the  chute.    Cost,  $225. 

Surveys. — The  three  cross  sections  laid  off  at  the  head  of  the  chute  last  season,  to 
determme  whether  the  chute  was  filling  up,  were  resounded  and  the  bank  line 
below  the  revetment  located  for  some  distance.    Cost,  $60.34. 

Cost.— The  total  disbursements  for  this  work  from  May  1,  1904,  to  May  1,  1905, 
amounted  to  $3,000,  distributed  as  follows: 

Construction  of  mattresses $1, 031. 55 

Sinking  of  mattresses 971. 72 

Pavine  upper  bank 72. 50 

Installation 225.00 

Surveys 60. 34 

Care  of  plant 92. 00 

Office  expenses  and  administration 546. 89 

Total  gross  cost 3,000.00 

Deduct  last  two  items 638. 89 

Total  net  cost 2,361.11 

Summary, — 

Mattress  sunk square  feet..  34,500 

Bank  graded  and  paved do 1, 400 

Bank  mattressed linear  feet . .        150 

Extension  to  revetment do 145 

Total  revetment  in  Bondurant  Chute do 2, 440 
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The  revetment  in  Bondurant  Chute  is  now  continuous  for  a  length  of  2,440  feet 
A  comparison  of  the  soundings  over  the  sections  laid  off  at  the  head  of  the  chute 
shows  that  no  general  filling  up  at  the  head  of  the  chute  has  taken  place  in  the  last 
vear,  and  it  is  believed  that  a  further  extension  of  the  revetment  downstream  will 
be  necessary  in  a  year  or  two  to  protect  the  angle  of  the  present  levee  line. 

KEMPE  BEND. 

The  total  length  of  revetment  in  Kempe  Bend  at  date  of  last  report  was  7,593  feet 

There  were  three  detached  pieces  of  revetment— Upper  Kempe  883  feet.  Middle 
Kempe  1,396  feet,  and  Lower  Kempe  5,315  feet  long— the  two  gape  of  unprotected 
bank  between  being  2,718  feet. 

The  work  propoeed  for  the  past  season  was  as  follows:  To  cloee  the  two  gape  in  the 
revetment  with  a  mattress  250  feet  wide,  to  repair  existing  work,  and  to  protect  the 
upper  bulk  up  to  a  20-foot  stage  as  far  as  available  funds  would  permit 

As  a  result  of  the  season's  work  the  two  gaps  between  the  three  pieces  of  revetment, 
which  on  account  of  the  mattresses  at  the  ends  having  been  wrecked  required  2,885 
linear  feet,  were  closed  with  a  mattress  250  feet  wide,  making  the  revetment  contina- 
ous  for  10,311  feet;  the  mattresses  placed  the  previous  season  to  protect  the  upper  end 
of  the  Starling  loop,  the  inner  edge  of  which  had  been  more  or  less  wrecked  and 

{>ushed  out  into  the  river  by  the  subsiding  bank,  were  brought  up  to  about  average 
ow  water  by  strips  of  mattresses  wide  enough  to  lap  well  over  the  old  work;  minor 
repairs  were  made  to  the  upper  bank  work  at  the  lower  end  of  the  revetment;  a 
number  of  ditches  were  cut  to  drain  water  in  borrow  pits  out  into  the  river,  and  the 
bank  at  the  upper  end  was  graded  for  a  length  of  2,700  feet  and  paved  for  a  length 
of  865  feet. 

Operations  were  commenced  August  12,  1904,  when  the  quarter  boat  Ddia  was 
moved  to  Racehorse  Island.  The  quarter  boat  Oamma  assisted  on  mattress  construc- 
tion from  August  23  until  September  5,  when  the  small  force  on  the  Gamma  was 
moved  to  Kempe  Bend  and  preparations  made  for  sinking. 

By  September  19  it  had  become  evident  that  a  sufficient  force  of  white  laborers 
could  not  be  secured  at  that  time  of  the  year  to  sink  in  Kempe  Bend,  and  the  force 
was  moved  to  Giles  Bend.  After  completing  the  sinking  in  Giles  Bend  the  plant  was 
returned  to  Kempe  Bend  November  6,  and  the  first  sinking  made  November  10  and 
the  last  regular  sinking  on  December  29.  Hydraulic  grader  No.  5  was  fitted  out  at 
the  engineer  depot  and  reac!hed  Kempe  Bend  January  3.  Grading  was  continued 
until  March  6,  when  all  work  was  suspended  in  Kempe  Bend  on  account  of  the  high 
stage  of  the  river.  All  the  plant  used  on  the  works  above  Natchez  was  taken  to  New 
Orleans,  the  last  tow  arriving  there  on  March  21,  and  laid  up  for  the  season. 

Mattress  construction. — All  the  mattresses  used  at  Bondurant  Chute,  Kempe  Bend, 
and  Giles  Bend  were  built  at  Racehorse  Island,  about  8  miles  below  Vicksbuiig,  and 
at  Bruinsburg  bar,  opposite  the  head  of  Bondurant  Chute.  No  changes  were  made 
in  the  mattresses  or  methods  of  construction.  Nearly  all  the  mattresses  were  built 
by  the  force  on  the  Delta^  the  Gamma  assisting  for  fourteen  days. 

Operations  were  commenced  at  Racehorse  Island  August  12!j  and  continued  there 
until  November  11,  when  the  construction  plant  was  moved  to  Bruinsburg  bar. 
Operations  were  carried  on  at  the  latter  bar  until  December  20,  when  1,333,950 
square  feet  had  been  completed  for  the  different  works,  as  follows: 

Squnre  feet. 

Bondurant  Chute 34, 500 

Kempe  Bend 838, 650 

Giles  Bend 400,800 

Total 1,333,950 

The  details  of  the  cost  are  as  follows: 

Willow  brush. — 

Teams  hauling $6, 854. 07 

Cutting,  loading,  etc 7, 574. 08 

Privilege  of  land 267. 07 

Total 14,695.22 

Total  cords  of  willow  brush,  14,219;  cost  per  cord,  delivered  at  the  ways,  $1.03. 
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Construction. — 


10,000  feet  B.  M.  miscellaneous  lumber $115. 00 

411,000  feet  B.M.  2  by  4  inch  lumber 5,203.46 

206,292  feet  B.M.  3  by  6  inch  lumber 3,325.90 

20,800  pounds  9-inch  steel  wire  nails 416. 00 

42,300  pounds  6-inch  steel  wire  nails 846. 00 

5,900  pounds  4-inch  steel  wire  nails 118. 00 

7,930  pounds  No.  10  galvanized  wire 157. 57 

14,219  cords  of  willow  brush 14,695.22 

80,000  tree  nails 144.10 

Steamers  and  tugs 1,230.00 

Miscellaneous 100.16 

Provisions 2,847.15 

Payrolls 10,675.80 

Total 39,874.35 

Total  square  feet  of  mattresses  built,  1,333,950;  cost  per  square  foot  at  wajrs,  $0.0299. 

Towing  maUr esses. — ^The  distance  from  Racehorse  Island  to  Kempe  Bend  is  about  60 
miles  by  river  and  from  Bruinsburg  bar  15  miles,  and  the  cost  of  towing  the  838,650 
square  feet  of  mattresses  was: 

Tug  General  Abboty  12  days,  at$23 $276.00 

Tug  General Humphreysy  27  days,  at$25 675.00 

Tug  General  Comstock,  4  days,  at  $21 84. 00 

Dredge  The  Ram,  13  days,  at  $33 429.00 

Total 1,464.00 

Square  feet  mattress  towed,  838,650;  cost  per  square  foot  for  towing,  $0.0017. 

Sinking. — The  delays  occasioned  by  inability  to  secure  white  labor  early  in  the 
season  to  do  the  sinking,  which  made  it  necessary  to  move  the  sinking  plant  to  Giles 
Bend  and  return  to  Kempe  later  on,  increased  the  cost  of  this  work  to  a  very  consid' 
erable  extent. 

Three  thousand  and  thirtv-one  tons  of  the  rock  used  for  ballasting  the  mattresses 
were  obtained  from  New  Orleans  and  delivered  at  Kempe  Bend  for  $1.95  per  ton. 
The  balance  of  the  rock  used  was  delivered  on  barges  at  Vidalia  for  $1.95  per  ton. 

The  towing  of  the  Vidalia  rock  cost  14  cents  per  ton,  making  the  cost  of  the  rock 
in  Kempe  Bend  $2.09. 

It  was  required  to  place  a  mattress  in  the  gaps  between  the  pieces  of  revetment  250 
feet  wide,  and  as  the  current  in  Kempe  Bend  is  verv  swift  the  mattresses  were  made 
in  sections  of  100  b^  120  feet  and  50  by  120  feet  so  that  they  could  be  placed  by  the 
three  tugs  in  position  for  sinking.  A  total  of  838,650  square  feet  was  sunk)  which 
includes  102,000  square  feet  of  connecting  mattresses  that  were  used  for  making  the 
junction  with  the  pavement  and  for  bringing  the  mattresses  of  the  middle  revetment 
up  to  low-water  mark. 

Steamers  and  tu^ $5, 596. 00 

Lumber,  wire,  wire  nails,  etc 548. 00 

2,351  tons  of  rock,  at  $2.09 4,913.59 

3,031  tons  of  rock,  at  $1.95 5,910.45 

Miscellaneous 136. 00 

Provisions 2, 074. 20 

Payrolls 6,677.00 

Total 25,855.24 

Cost  of  maUresses  in  place — 

Construction  of  mattresses $0. 0299 

Towing  of  mattresses 0017 

Sinking  of  mattresses 0308 

Cost  per  square  foot  in  place 0624 

Grading, — The  grading  was  done  with  hydraulic  grader  No,  5,  operating  two  jets 
most  of  the  time.  The  bank  was  dressed  by  hand.  The  material  along  this  stretch 
is  a  very  stiff  buckshot  clay  and  full  of  stumps,  and  this  increased  the  cost.  Owing 
to  the  high  stage  of  the  river  at  the  close  of  the  work  part  of  the  bank  will  have  to 
be  gone  over  again  to  bring  it  to  the  required  slope. 
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Tugs $408 

CJoal,  oil,  etc 440 

Provisions 864 

Payrolls 2,160 

Total 3,872 

Linear  feet  of  bank  graded,  2,700;  cost  per  linear  foot  for  grading,  $1.43. 

Paving  upper  bank, — Vidalia  rock  was  used  for  paving  with  about  a  2-inch  layer  of 
coarse  ^vel  underneath.  The  work  was  interrupted  from  time  to  time  by  the 
fluctuations  of  the  river,  which  increased  the  cost  to  some  ext^it. 

Tugs $166.00 

1,180  tons  of  rock,  at  $2.09 2,466.20 

153  tons  of  concrete  blocks,  at$l 1&3.00 

Provisions 214.76 

Payrolls 505.82 

Total 3.495.78 

Square  feet  paved,  32,600;  cost  per  square  foot,  $0.1072. 

Eepair8  to  old  pavement. — Some  repairs  were  made  to  the  2,000  linear  feet  of  pave- 
ment at  the  lower  end  of  the  revetment  that  still  remains  intact.  The  cost,  includ- 
ing tu^  and  incidentals,  was  $605.80. 

Ihrazning  borrow  pits. — Ditches  were  cut  where  needed  to  drain  the  rain  water  out 
of  the  borrow  pits  along  the  levee  into  the  river.    Ckwt,  $494.05. 

Otaring  and  felling  riwifter. -^Cutting  the  trees  above  and  below  the  revetment  that 
might  cave  into  the  river  and  form  obstructions  to  future  work,  and  clearing  2,700 
linear  feet  of  bank  of  trees  and  logs  for  the  grader.    Cost,  $318.93. 

/n^o^ion.— The  installation  expenses  for  Kempe  Bend  this  season  were  unusually 
high  for  the  amount  of  work  done,  owing  to  the  delay  in  securing  a  sufficient  force 
to  operate  the  sinking.  This  made  it  necessary  to  move  to  Giles  Bend  and  return 
later  on  to  finish  the  work  at  Kempe.    Cost,  $3,027.02. 

Surveys, — A  complete  hydrograpnic  survey  of  the  entire  bend  was  made,  in  addi- 
tion to  the  usual  survey  work  for  locating  the  mattresses  and  platting  the  field  charts. 
The  cost,  including  tugs  and  incidentals,  was  $1,083.24. 

The  total  cost  of  the  work  in  Kempe  Bend  from  May,  1,  1904,  to  May  1,  1905,  was 
$77,293.23,  distributed  as  follows: 

Construction  of  mattresses $25, 064. 88 

Towing  of  mattreases 1, 464. 00 

Sinking  of  mattresses 25, 855. 24 

Grading  upper  bank 3, 872. 00 

Paving  upper  bank 3, 495.  78 

Repairs  to  upper  bank  pavement 605. 80 

Clearing  bank  and  felling  timber 318.  93 

Draining  borrow  pits 494. 06 

Installation 3,027.02 

Surveys 1,083.24 

Miscellaneous 30.48 

Repairs  to  plant 963.73 

Care  of  plant 4,029.98 

New  plant 930.50 

Office  expenses  and  administration 6, 057. 60 

Total  gross  cost 77,293.23 

Add  value  of  material  now  on  hand,  which  was  paid  for  out  of  this 
appropriation 3, 693. 00 

Total  amount  expended 80,986.23 

From  the  gross  cost,  $77,293.23,  deduct  ** repairs  to  plant,"  *'care  of  plant,"  "new 
plant,"  and  ''office  expenses  and  administration,"  and  the  remainder,  $65,311.42,  is 
the  net  or  field  cost  of  the  work. 

Summary. — 

Mattress  sunk square  feet..  838,650 

Bank  paved do....     32,600 

Pavement  repaired do....      9,000 
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Bank  mattressed linear  feet. .  2, 885 

Extension  of  revetment do 2, 718 

Ditches  dug do....  3,200 

Bank  graded do....  2,700 

Bank  paved do 866 

Timber  felled acres..  12 

Total  revetment  in  Kempe  Bend linear  feet..  10,311 

The  snbaqneons  revetment  in  Kempe  Bend  is  now  contuiuous  for  a  length  of  10,311 
feet,  and  protects  all  of  the  immediately  threatened  part  of  the  levee  line. 

QILWB  BBND. 

The  total  length  of  revetment  in  Giles  Bend  at  date  of  last  report  was  14,571  feet 
(corrected  measurement). 

There  were  three  detached  pieces  of  revetment— Upi>er  Giles  7,586  feet.  Middle 
Giles  313  feet,  and  Lower  Giles  6,672  feet  long— all  of  which  were  in  fairly  good  con- 
dition. 

As  the  bank  still  continues  to  cave  along  the  unprotected  part  of  the  bend  at  the 
rate  of  about  100  feet  per  year,  the  usual  pockets  had  formed  at  the  ends  of  the  differ- 
ent pieces  of  revetment,  which  threatened  to  destroy  some  of  the  work  already  in 
place. 

The  work  projected  for  the  season  just  closed  was  as  follows:  To  extend  Upper  Giles 
485  feet  upstream  and  121  feet  downstream,  with  a  mattress  300  feet  wide;  to  extend 
Middle  Gues  265  feet  upstream  and  115  feet  downstream;  to  extend  Lower  Giles  351 
feet  upstream;  to  make  miscellaneous  repairs  to  14,571  linear  feet  of  revetment,  and 
grade  and  pave  about  600  linear  feet  of  bank  near  section  27,  which  had  been  traded 
back  by  the  water  to  nearly  the  required  slope.  All  of  the  work  planned  for  the  sea- 
son was  successfully  completed. 

The  mattresses  for  this  work  were  built  at  Racehorse  Island  and  towed  to  Giles 
Bend. 

It  had  been  the  intention  to  complete  the  sinking  in  Kempe  Bend  before  movine  the 
sinking  plant  to  Giles  Bend,  but  on  account  of  not  being  able  to  secure  a  sufficient  force 
of  white  labor  on  the  Gamma  to  handle  the  difficult  work  at  Kempe  it  was  decided 
to  move  the  plant  to  Giles  Bend,  where  the  conditions  for  sinking  were  more  favor- 
able, and  where  it  was  thought  colored  labor  could  be  procured,  without  subsistence, 
from  the  surrounding  plantations. 

The  quarter  boat  Gamma  was  therefore  moved  from  Kempe  Bend  to  Giles  Bend  on 
Septemoer  20,  and  the  first  mattress  sunk  September  23  and  the  last  sinking  made 
October  31.  By  November  6  a  sufficient  white  force  had  been  accumulated  on  the 
Oamma  to  handle  the  sinking  in  Kempe  Bend,  and  the  work  in  Giles  was  suspended 
and  all  the  plant  returned  to  Kempe  Bend. 

On  December  22  the  force  on  the  quarter  boat  Delia  having  completed  all  the 
mattresses  required  for  the  different  works,  the  Delta  and  other  plant  engaged  on 
mattress  construction  were  moved  to  Giles  Bend  and  the  repair  work  on  toe  spurs 
and  x>aving  at  section  27  completed  by  January  12. 

The  detailed  cost  of  the  work  is  given  below,  except  mattress  construction,  which 
is  reported  elsewhere: 

Mattress  constmction.— Four  hundred  and  sixty  thousand  eight  hundred  square  feet. 
Cost,  113,777.92. 

Tiywing, — ^The  mattresses  used  at  Giles  Bend  were  built  at  Racehorse  Island  and 
towed  to  Giles  Bend,  a  distance  of  about  90  miles. 

TugGenl.  GUUspU,  10  days,  at  $26 $260 

Tug  Genl.  Humphreys,  14  days,  at  $25 350 

Tug  (?«nZ.  ^66<rf,  10  days,  at  $23 230 

TugGenl.  Ow^tocifc,  4  days,  at  $21 84 

Total 924 

89nare  feet  of  mattress  towed,  460,800;  cost  per  square  foot  for  towing,  $0.0020. 

Sinking.— To  extend  the  revetment  1,337  feet  it  was  necessary  to  mattress  1,427 
linear  feet  of  bank  about  300  feet  wide.  This  required  399,565  square  feet,  and  61,235 
square  feet  were  required  for  repair  work  arouna  spurs  4,  6,  9,  and  14,  and  for  making 
junction  with  pavement  at  section  27,  where  a  small  cave  had  occurred.  The  work 
early  in  the  season  was  very  much  hampered  for  want  of  efficient  labor.    White 
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labor  could  not  be  procured  at  all,  and  the  work  had  to  be  carried  on  mostly  with 
Buch  negro  labor  as  could  be  procured,  without  Bubdstenoe,  from  the  surrounding 
country. 

Steamers  and  tu^ $1, 504. 00 

Lumber,  wire,  wire  nails,  etc 176. 00 

2,86(5  tons  of  rock,  at  12.09 5,009.04 

Miscellaneous 68.65 

Provisions 821.60 

Payrolls 2,647.23 

Total 11,686.52 

Square  feet  of  mattress  sunk,  460,800;  cost  per  square  foot  to  sink,  10.0240. 
Oo8t  of  maUreu  in  place. — 
Construction  of  mattresses 10. 


Towing  of  mattresses 0020 

Sinking  of  mattresses 0240 

Total  cost  per  square  foot 0559 

Orading  and  paving  upper  bank, — The  600  linear  feet  of  bank  at  section  27  was 
graded  and  paved  with  rock  up  to  about  a  two-thirds  stage.  The  cost,  inclutUng 
tugs  and  incidentals,  was  $4,379.26. 

KepaxTB  to  jMxrem<?7i^. —Repairs  were  made  to  the  pavement  at  spurs  2,  3,  4,  5,  6,  7, 
8,  9,  10,  and  14,  and  breaks  in  the  concrete-in-eitu  pavement  at  the  lower  end  of  the 
bend  were  filled  up  and  repaved  with  rock  and  concrete  blocks.  The  cost,  including 
tues  and  incidentals,  was  $1,828.27. 

Timher  fdling. — The  timber  along  the  unprotected  iMurt  of  the  bend  was  felled  for 
a  width  of  about  150  feet  to  prevent  caving  into  the  river  and  forming  obstructionB 
to  future  work.    Cost,  $213.88. 

InHaJkLtion. — ^The  proportion  of  installation  expenses  charged  to  this  work  is 
$1,303.82. 

SurvevB. — A  complete  hydrographic  survey  of  the  entire  bend  was  made  between 
September  17  and  November  25,  1904,  in  addition  to  the  usual  survey  work  for 
locating  the  mattresses  and  platting  the  field  charts.  The  cost,  including  tugs  and 
incidentals,  was  $1,146.37. 

Coii, — The  total  disbursements  on  account  of  this  work  from  May  1, 1904,  to  May  1, 
1905,  were  $40,139.62,  divided  as  follows: 

Construction  of  mattresses $13, 777. 92 

Towing  of  mattresses 924. 00 

Sinking  of  mattresses 11, 086. 52 

Grading  and  paving  upper  bank 4, 379. 26 

Repairs  to  pavement 1, 828. 27 

Timber  felling 213.88 

Installation 1,303.83 

Surveys 1,146.37 

Miscellaneous 22. 02 

Repairs  to  plant 461.44 

Care  of  plant 630.67 

New  plant 386.31 

Ofilce  expenses  and  administration 3, 979. 13 

Total  gross  cost 40,139.62 

Deduct  lafit  four  items 5, 457. 55 

Total  net  or  field  cost 34,682.07 

Summary — 

Mattress  sunk square  feet..  460,800 

Bank  graded  and  paved do....  34,653 

Pavement  repaved-. do....  28.376 

BOTik  mattressed linear  feet..  1,427 

Imwtt!!!^*""^* ' -^t;-       ''^I 

TotairevetmentiiiGhWBend;:;::::::::::::::::;::;::;::^^^         i6,908 
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The  total  length  of  the  three  pieces  of  revetment  in  Giles  Bend  is  now  16,908  feet, 

as  follows: 

Feet. 

Upper  Giles 8,192 

Middle  Giles 693 

Lower  Giles 7,023 

Caving  still  continues  along  the  unprotected  part  of  the  bend  and  considerable 
scour  has  taken  place  iQong  the  outer  edge  of  the  mattresses  at  the  upper  end  of  the 
bend. 

Very  respectfully,  your  obedient  servant, 

E.  B.  Geddes, 
Aasittant  Engineer, 
Capt.  J.  F.  McIndoe, 

Corps  of  Engineers. 


Appendix  4  E. 

BBPORT  OF  MB.    W.    B.    KNOBLOCH,    SUPERINTENDENT  OF  LEVEES. 

New  Orleans,  La.,  May  i,  1905. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  levee  work  that 
has  been  done  in  the  Lower  Tensas,  Atchafalaya,  Lafourche,  Barataria,  Pontchar- 
train,  and  Lake  Borj^e  districts  from  May  1,  1904,  to  May  1,  1905. 

Construction. — Durmg  the  past  year  construction  forceg  were  employed  almost  con- 
tinuously in  one  or  more  of  the  aistricts. 

In  the  Lafourche  and  Pontchartrain  districts  the  greater  amount  of  work  was  done 
by  machinery,  to  which  is  attributed  the  comparatively  lower  prices  paid  for  work 
in  these  districts. 

Muck  or  base  ditches. — Where  an  embankment  to  be  enlarged  was  known  to  be 
leaky,  and  where  conditions  suggested  that  objectionable  matter  mi^ht  be  hidden 
under  the  foundation  of  a  new  levee,  a  muck  or  base  ditch  was  cut  within  the  base 
or  at  the  toe  of  river  slope  of  levee.    There  were  but  few  cases  of  this  character. 

Surveys. — During  the  year  an  azimuth  survev  was  made  of  the  levee  system  in  the 
Baratana  and  Lake  Borgne  districts.  Crown  levels  and  cross  sections  of  the  levee 
were  taken.  Topography  was  taken  showing  the  location  of  houses,  fences,  ditches, 
etc.,  which  might  at  some  future  time  be  within  or  near  the  base  of  anew  levee. 
Bench  marks  were  established  at  intervals  of  about  1,500  feet,  and  azimuth  stations 
were  marked  with  monuments. 

Supervision. — No  change  has  been  made  in  the  method  of  supervision  as  has  been 
previously  reported. 

Protection  against  high  v>ater.—Up  to  the  date  of  this  report  the  water  has  barely 
gotten  out  of  the  banks  and  no  protection  work  has  been  necessary. 

Repairs. — In  the  Barataria  ana  Lake  Borgne  districts  a  strong  growth  of  weeds  upon 
the  levee  prevents  the  spreading  of  the  grass,  and  also  by  its  shade  keeps  the  embank- 
ment soft.  During  the  summer  these  weeds  were  removed,  either  by  contract  or 
hired  labor. 

In  the  Pontchartrain  district  the  borrow  pits  were  drained  and  cleared  in  such 
places  where  during  the  coming  year  the  levee  was  expected  to  bo  enlarged. 

LOWER  TENSAS  LEVEE  DISTRICT. 

The  only  construction  work  done  in  this  district  was  the  completion  of  sections  4 
and  5  of  White  Oak  Lake,  Lot  2,  levee,  which  remained  uncompleted  at  date  of  last 
annual  report. 

By  resolution  of  the  Mississippi  River  Commission,  March  17,  1904.  the  expendi- 
ture of  the  money  allotted  to  this  district  for  the  fiscal  year  1905  was  deferred. 

The  building  of  a  new  levee  by  the  State  authorities  at  each  of  the  following  places. 
Greens  (721  R.)  and  Fish  Pond  (723  R.),  has  caused  the  abandonment  of  14  571 
linear  feet  of  levee,  embracing  316,122  cubic  yards. 

Of  the  142.76  miles  of  effective  levee  now  in  this  district  there  are  on  May  1, 1905, 
494,003  linear  feet,  or  93.56  miles,  built  wholly  or  in  part  by  the  United  States. 
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ATCHAFALAYA    LEVEB  DlfimUCT. 


The  construction  of  a  new  levee  by  the  State  authorities  at  each  of  the  following 
places,  Eliza  (843  R.),  Sardine  Point  (843.5  R.),  Comeaux  (845  R.),  Australia 
(846  R.},  Bayou  Goula  (866  R.),  and  Cora  (870  R.),  has  caused  the  abandonment  of 
13,160  linear  feet  of  levee,  embracing  400,200  cubic  yards. 

Of  the  128.46  miles  of  effective  levee  in  this  district  there  are  on  May  1.  1905, 
441,059  linear  feet,  or  84.14  miles,  built  wholly  or  in  part  by  the  United  States. 


LAFOUBCHB  LBVEE  DISTRICT. 

The  only  construction  work  done  in  this  district  was  the  enlargement  of  part  of 
the  existing  levee. 

Of  the  82.16  miles  of  effective  levee  in  this  district  on  May  1,  1905,  there  are 
335,814  linear  feet,  or  63.60  miles,  built  wholly  or  in  part  by  the  United  States. 

BARATARIA  LEVEB  DISTRICT. 

All  work  has  been  completed  in  this  district  and  there  now  remain  no  contracts 
in  force. 

The  construction  of  a  new  levee  by  the  State  authorities  at  each  of  the  following 
places,  Point  Celeste  (1010  R. ),  Rigaud  (1021  R. ),  and  Buras  store  (1038  R.),  and  by 
the  United  States  at  Alliance  (1002  K)  and  Point  Michel  (1020  R.),  caused  the 
abandonment  of  10,543  linear  feet  of  levee,  embracing  61,470  cubic  yards. 

Of  the  71.88  miles  of  effective  levee  in  this  district  on  May  1,  1905,  there  are 
209,758  linear  feet,  or  39.73  miles,  built  wholly  or  in  part  by  the  United  States. 

PONTCHARTRAIN   LEVBE  DISTRICT. 

Of  the  incomplete  levees  under  contract  at  date  of  last  report  all  have  been  com- 

eleted  except  sections  1,  2,  and  3  of  Belmont  levee  (908  L.)  and  sections  1  and  2  of 
lester  levee  (909  L.). 

The  construction  of  a  new  levee  by  the  State  authorities  at  each  of  the  following 
places,  Raum  (899  L.)  and  Celestine  (900  L.),  and  by  the  United  States  at  Ophelia 
(866  L.)  and  Darrow  (886  L.),  has  caused  the  abandonment  of  10,481  linear  feet  of 
levee,  embracing  127,097  cubic  yards. 

Of  the  125.64  miles  of  effective  levee  in  this  district,  there  are  on  May  1,  1905, 
575,613  linear  feet,  or  109.19  miles,  built  wholly  or  in  part  by  the  United  States. 


LAKE  BORONB  LEVER   DISTRICT. 

There  is  now  no  contract  in  force  for  levee  construction,  all  such  work  having  been 
completed. 

The  building  of  a  new  levee  by  the  State  authorities  at  each  of  the  following  places, 
Belair  (998  L. )  and  St.  Thomas  Church  (1014  L.) ,  caused  the  abandonment  of  7,300 
linear  feet  of  levee,  embracing  54,350  cubic  yards. 

Of  the  77.07  miles  of  effective  levee  in'  this  district  on  May  1,  1905,  there  are 
198,342  linear  feet,  or  37.52  miles,  built  wholly  or  in  part  by  the  United  States. 

Abandoned  levees. — The  following  is  a  table  of  the  previous  history  of  each  levee 
which  has  been  abandoned  bv  the  construction  of  new  levees  from  Mav  1,  1904,  to 
May  1,  1905:  '  ' 


Name. 

Miles 
below 
Cairo. 

District. 

Length. 

By  whom  built 

When 
buUt. 

By  whom  last 
enlarged. 

When 
last  en- 
larged. 

721  R. 

723  R. 

843  R. 

843. 5  R, 
846  R. 

846  R. 

Lower  Tensas.. 
do 

f       759 

2,606 

1,873 

2,061 

7,975 

897 

618 

1,764 

1,668 

1,135 

979 

/    1,880 

1        400 

Stat« 

1903 
1901 
1887 
1887 
1887 
1899 
1897 
1880 
1898 
1879 

Gn^Tu; 

do 

United  States. 

do 

do 

do 

State 

Pish  Pond 

ilnited  States.        1896 

State '       1902 

United  States.'       1902 

Atchafalaya... 
....do 

1 

Eliza 

do 

United  States. 
State 

State 1899 

United  States.        1896 
fitatA                             lonn 

Sardine  Point .... 

Comeaux 

do 

do 

do 

United  States. 

1879    .T.. .do  !*.;!;.■.*!         1900 
1893    do 1899 

Australia 

do 

1899 
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Name. 


Miles 
below 
Cairo. 


When 


Dlrtrlct.       I  Ungth.  By  whom  built.i  W|}f °    ^L ^1?SS^^*«^  last  en 


built.       enlarged. 


larged. 


Baj'ou  OoQla 

Cora 

Alliance 

Point  Celeste 
Point  Michel. 

Rigaud 

Buras  Store.. 

Ophelia 

Darrow 

Raiun 

Celestine 

Belair 


St.    Thomas 
Church. 


866  R. 

870  R. 

l.OOSR. 
I.OIOR. 
1^020  R. 
1,021  R. 
1,038R. 

806  L. 

886  L. 

899  L. 

900  L. 
998  L. 

1,014L. 


I 


Atchafalaya. 
.do 


Barataria 

....do 

do 

....do I 

do I 

I  Pontchartrain . 
i do 

do 

do i 

I 
LakeBoigne..- 

do 


Feet 

119 

2,324 

93 

2,190 

104 
2,966 
2,699 

167 
1,013 
1,700 
96 
1,819 
6,068 
1,437 

257 

96 

1,154 

198 

240 
1,903 

188 
3,132 
1,468 

268 

680 

280 
1,472 


United  States. 

State 

United  States. 

do 

State 

1894 
1879 
1894 
18»1 
1899 

Stote 

do 

J. ...do 

1896 
1896 

1899 

Not  known . . 

State 

i886 
1888 
1885 

United  Stotes. 
do 

Stote 

do 

1896 

do 

do 

Not  known 

1896 
1896 
1896 

State 

do 

do 

do 

United  States. 
do 

1903 
1880 
1879 
1879 
1895 
1894 
1879 
1890 
1890 
1879 
1891 

"state"!  i !!.'.'.'.'! 

do 

do 

do 

*'i896 
1890 
1899 
1899 

State 

United  Stotes. 
State 

1896 

do 

1896 

do 

do 

United  States. 
Not  known. . . 

do 

United  Stotes. 
do 

1898 
1896 
1896 

State 

1889 
1903 
1897 
1884 
1884 

United  Stotes. 

1897 

do 

do 

do 

do 

Stote 

1896 

do. ....... 

1897 

Of  the  levee  abandoned  by  the  construction  of  a  new  levee  at  Greens  (721  R. ),  795 
feet  were  built  by  the  State  authorities  in  1903  and  had  a  life  of  only  one  vear;  2,506 
feet  were  built  by  the  State  authorities  in  1901  and  had  a  life  of  only  tnree  years; 
3,934  feet  were  built  by  the  United  States  in  1887  and  had  a  life  of  only  seventeen 
years.  Of  this  length  1,873  feet  were  enlarged  by  the  United  States  in  1895  and  2,061 
feet  by  the  State  authorities  in  1902.  The  cost'of  either  of  these  enlargements  was 
less  than  one-twentieth  of  the  cost  of  a  new  levee. 

Of  the  8,372  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Fish 
Pond  (723  R. ),  397  feet  were  built  by  the  United  States  in  1899  and  had  a  life  of  only 
five  years  instead  of  twenty;  the  other  7,975  feet  were  built  by  the  United  States  sev- 
enteen years  ago  and  enlarged  by  the  United  States  in  1902.  The  cost  of  enlarge- 
ment was  less  than  one-tenth  of  the  cost  of  the  new  levee. 

Of  the  length  of  the  levee  abandoned  by  the  construction  of  a  new  levee  at  Eliza 
(843  R.)^  618  feet  were  built  by  the  State  authorities  in  1897  as  a  wing  of  a  levee, 
which  wing  was  not  expected  to  have  a  life  of  twenty  years;  1,764  feet  were  built  by 
the  State  authorities  in  1880  and  1,658  feet  were  built  by  the  United  States  in  1893, 
and  had  a  life  of  only  eleven  years.  The  1,764  feet  built  in  1880  were  enlarged  by 
the  State  authorities  in  1899,  and  the  1,658  feet  built  in  1893  were  enlarged  oy  the 
United  States  in  1895.  The  cost  of  these  enlargementf)  per  year  of  service  was  less 
than  one-twentieth  of  the  cost  of  the  new  levee. 

The  levee  abandoned  by  the  construction  of  new  levees  at  Sardine  Point  (843.5  R.) 
and  Comeaux  (845  R.)  was  built  by  the  State  authorities  more  than  twenty  years 
ago  and  enlarged  by  the  State  authorities  in  1900.  The  cost  of  the  enlargement  was 
less  than  four-twentieths  of  the  cost  of  the  new  levee. 

Of  the  2,280  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Australia 
(846  R. ),  1,880  feet  were  built  by  the  State  authorities  in  1893  and  400  feet  were  built 
by  the  United  States  in  1899.  The  1,880  feet  built  in  1893  were  enlarjfed  by  the  State 
authorities  in  1899.  The  cost  of  enlargement  was  less  than  five-twentieths  of  the  cost 
of  the  new  levee. 

Of  the  2,443  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Bayou 
Goula  (866  R.),  119  feet  were  built  by  the  United  States  in  1894  as  a  wing,  which  was 
not  expected  to  have  a  life  of  twenty  years;  2,324  feet  were  built  by  the  State  author- 
ities more  than  twenty  years  ago.  These  2,443  feet  were  enlarged  by  the  State 
authorities  in  1896.  The  cost  of  the  enlargement  was  less  than  eight-twentieths  of 
the  cost  of  the  new  levee. 

Of  the  2,283  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Cora 
(870  R.),  93  feet  were  built  in  1894  by  the  United  States  as  a  wing,  and  2,190  feet 
were  built  by  the  State  authorities  in  1884.  The  abandoned  levee  was  enlarged  by 
the  State  authorities  in  1899.  The  cost  of  enlargement  per  year  of  service  was  less 
than  one-twentieth  of  the  cost  of  the  new  levee. 
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Of  the  3,069  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Alliance 
(1002  R.)i  104  feet  were  built  by  the  State  authorities  in  1899  as  a  wing  to  a  levee, 
and  were  not  expected  to  have  a'  life  of  twenty  years.  The  dates  of  the  construction 
and  enlargement  of  the  other  2,955  feet  are  unknown. 

The  2,699  feet  of  levee  abandoned  by  the  constructioD  of  a  new  levee  at  Point 
Celeste  (1010  R.)  were  built  by  the  State  authorites  in  1886  and  enlarged  by  the 
United  States  in  1896. 

Of  the  1,170  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Point 
Michel  (1020  R. ),  157  feet  were  built  by  the  State  authorities  in  1888  and  enlarged  by 
the  United  States  in  1896;  1,013  were  built  in  1885  and  enlai:ged  in  1896  by  the  State 
authorities. 

Nothing  is  known  of  the  original  construction  of  the  levee  abandoned  by  the  con- 
struction of  a  new  levee  at  Rigaud  ( 1021  R. ).  The  levee  abandoned  was  enlaiiged  by 
the  State  authorities  in  1896. 

Of  the  1,915  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Buras 
store  ( 1038  R. ),  96  feet  were  built  by  the  State  authorities  in  1903  as  a  wing  of  a  levee, 
and  were  not  ezi>ected  to  have  a  life  of  twenty  years;  1,819  feet  were  built  by  the 
State  authorities  in  1880  and  enlarged  by  the  same  in  1896. 

The  levee  abandoned  by  the  construction  of  a  new  levee  at  Ophelia  (886  L.)  was 
built  by  the  State  authorities  in  1879.  The  bank  at  this  levee  is  not  caving,  but  the 
new  levee  was  necessary  on  account  of  the  scarcity  of  material  on  the  river  side  of 
the  levee  with  which  to  enlarge  the  old  levee. 

Of  the  1,694  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Darrow 
(886  L.),  1,437  feet  were  built  by  the  State  authorities  more  than  twenty  years  ago, 
257  feet  were  built  by  the  United  States  in  1895  as  a  wing  of  a  new  levee,  and  were 
not  expected  to  have  a  life  of  twenty  years.  The  levee  abandoned  was  enlarged  by 
the  State  authorities  in  1899.  The  cost  of  the  enlargement  per  year  of  service  was 
less  than  one-twentieth  of  the  cost  of  the  new  levee. 

Of  the  2,448  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Baum 
(899  L.),  96  feet  were  built  as  a  wing  to  a  levee  by  the  United  States  in  1894;  1,154 
feet  were  built  by  the  State  authorities  more  than  twenty  years  ago,  and  198  feet  were 
built  as  a  wing  to  a  levee  by  the  State  authorities  in  1890.  The  1, 154  feet  built  more 
than  twenty  years  ago  were  enlarged  bv  the  United  States  in  1895;  the  96  feet  built 
m  1894  were  enlarged  by  the  State  in  1898,  and  the  198  feet  built  in  1890  were 
enlarged  by  the  United  States  in  1896.  The  cost  of  these  enlargements  per  year  of 
service  was  less  than  one-twentieth  of  the  cost  of  the  new  levee. 

Of  the  2,281  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Celes- 
tine  (900  L. ),  240  feet  were  built  by  the  State  authorities  in  1890 as  a  wing  of  a  levee; 
1,903  feet  were  built  by  the  State  authorities  more  than  twenty  years  ago,  and  138 
feet  were  built  by  the  United  States  in  1891  as  a  wing  of  a  levee.  The  part  built  in 
1890  was  enlarged  by  the  State  authorities  in  1898;  that  built  in  1879  was  enlarged 
by  the  United  States  in  1895,  and  that  built  in  1891  was  enlai^  by  the  United 
States  in  1896.  The  cost  of  these  enlargements  was  less  than  one-twentieth  of  the 
cost  of  the  new  levee. 

Of  the  4,600  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at  Belair 
(998  L.),. nothing  is  known  of  the  history  of  the  construction  of  3,132  feet;  1,468  feet 
were  built  by  the  State  authorities  in  1889  and  enlarged  by  the  United  States  in  1897. 

Of  the  2,700  feet  of  levee  abandoned  by  the  construction  of  a  new  levee  at 
St.  Thomas  Church  (1014  L.),  268  feet  were  built  by  the  State  authorities  in  1903  as 
a  wmg  of  a  levee;  1,468  feet  were  built  by  the  State  authorities  in  1889,  and  1,752 
feet  were  built  by  the  State  authorities  in  1884.  Of  the  1,752  feet  built  in  1884,  280 
feet  were  enlarged  by  the  State  authorities  in  1895  and  1,472  feet  were  enlarged  in 
18o7. 

Very  respectfully,  your  obedient  servant,  W.  E.  Knobixk^, 

^    *   T  ^  lie  r  Superintendent  of  Levees. 

Capt.  J.  F.  McIndoe, 

OoTDs  of  Bn^rineers. 
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Absecon  Inlet,  N.  J.,  removal  of  wrecks v,  186, 1123 

Academy  Creek,  Ga.  (see  Brunswick  Harbor) : v,  283;  vi,  1279 

Acushnet  River,  Mass.,  improvement  of  New  Bedford  Harbor Vi  80, 861 

Agate  Bay,  Minn.,  improvement  of  harbor v,  609;  vi,  1969 

Agoetino  C.  (barge),  removal  of  wreck  of v,  270;  vi,  1258 

Ahnapee  ( Algoma)  Harbor,  "^is. ,  improvement  of v,  631 ;  vi,  2028 

Aitken,  Kate  V.  (schooner) ,  removal  of  wreck  of v,  270;  vi,  1268 

Alabama  River,  Ala. : 

Improvement  of v,  324;  vi,  1343 

Survey  of v,329;  vi,1361 

Alameda,  Cal.,  improvement  of  Oakland  Harbor v,  646;  vii,  2424 
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Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway  via. .  v,  232, 1196 
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Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound v,  232, 1196 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River. . .  v,  231, 1196 

Albertina  (barkentine),  removal  of  wreck  of v,  93, 868 

Algoma  ( Ahnapee)  Harbor,  Wis.,  improvement  of v,  531 ;  vi,  2028 

Ahce  (barge),  removal  of  wreck  of v,  163, 1085 

Allegheny  River,  Pa. : 

Construction  of  locks  and  dams v,  478;  vi,  1864 

Estimate  of  cost  for  completion  of  Locks  and  Dams  2  and  3 v,  480;  vi,  1862 

Improvement  bv  open-cnannel  work v,  480;  vi,  1860 

Improvement  of  Pittsburg  Harbor v,  472;  vi,  1839 

Operating  and  care  of  locks  and  dams v,  479;  vi,  1867 

Allerton,  Point,  Boston  Harbor,  Mass.,  removal  of  wreck  off v,  74, 836 

Allouez  Bay,  Wis.  (see  Duluth  Harbor) v,  510;  vi,  1971 

Alloway  Creek,  N.  J.,  improvement  of v,  167, 1100 

Alpena  Harbor,  Mich.,  improvement  of v,  582;  vi,  2223 

Altamaha  River,  Ga.,  improvement  of v,  278;  vi,  1274 

Alviso  Harbor,  Cal.: 

Bridges  over  Warm  Spring  and  Coyote  creeks v,  724 

Improvement  of v,  644;  vii,  2421 

Ambrose  channel.  New  York  Harbor,  N.  Y. : 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Removal  of  wreck v,  140, 1024 

Amelia  River,  Fla.     (See  Fernandina.) 

American  Island,  Missouri  River,  S.  Dak.,  bridge  at v,  721 

Amite  River,  La.,  improvement  of v,  369;  vi,  1462 

Anacostia  River,  D.  C. : 

Bridge  at  Washington v,  729 

Improvement  of v,  206, 1165 

Survey  of  United  States  land  within  fiats  of v,  20 

Anahuac  channel,  Tex. ,  improvement  of v,  389, 390;  vi,  1502 

Anclote  River,  Fla.,  improvement  of v,  304, 306;  vi,  1312 

Andrews,  Grace  f schooner),  removal  of  wreck  of v,  329;  vi,  1361 

Andura  (Nandua)  Creek,  Va.,  improvement  of v,  214, 1166 

Anna  Laura  (schooner),  removal  of  wreck  of v,  93, 869 

Annapolis,  Md.,  bridge  across  Severn  River v,  723 
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Ann,  Cape,  Maas. : 

Construction  of  harbor  of  refuge v»4^»  806 

Improvement  of  Rockport  Harbor ^ v,  48, 807 

Removal  of  wreck  at  Pigeon  Cove  Harbor v,  74, 836 

Anne  Arundel  County,  Md.,  bridge  of v,  723 

Ann  Vii^nia  (schooner),  removal  of  wreck  of v,  186, 1123 

Apalachicola  Bay  and  River,  Fla. : 

Improvement  of  bay v,  311 ;  vi,  1323 

Improvement  of  river,  including  the  Cut-off v,  313;  vi,  1326 

Appomattox  River,  Va. : 

Improvement  of v,  229, 1192 

Removal  of  wreck  near  Petersbui^g v,  235, 1200 

Appoqulnimink  River,  Del.,  improvement  of v,  175, 1110 

Appropriations: 

Fortifications v,  6, 1 3 

Rivers  and  harbors v,  19 

Aqueduct  Bridge,  Washmgton,  D.  C. ,  rei>air  of v,  731 ;  vii,  2003 

Aqueduct,  Wasnm^n,  D.  C.    See  Washington. 

Aquia  Creek,  Va.,  improvement  of v,  215, 1167 

Aransas  Pass,  Tex.,  improvement  of v,  395;  vi,  1510 

Aransas  Pass  Harbor  Company  (9ee  Aransas  Pass)  v,  395;  vi,  1510 

Aransas'  (steamship),  removal  of  wreck  of v,  93, 869 

Arcadia  Harbor,  Mich.,  improvement  of v,  575;  vi,  2205 

Areata,  Cal.  («e«  Humboldt  Harbor) : v,6f»6;  vii,2439 

Arch  rock,  San  Francisco  Harbor,  Gal.,  removal  of v,  646;  vii,  2423 

Arkansas  River: 

Gauging  (Bee  Mississippi  River  Commission ) v,  716;  vtii,  8, 86 

Improvement  of v,  412;  vi,  1563 

Armament.    See  Fortifications. 

Army  War  Collie,  Washington,  D.  C. : 

Erection  of  buildings  for v,  748;  vii,  2825 

Statue  of  Frederick  the  Great  in  grounds  of v,  749;  vii,  2835 

ArthurKill,  N.  Y.  andN.  J.: 

Harbor  lines v,  718, 1056, 1059, 1062 

Improvement  of v,  143, 1033 

Arthur  Lake,  Ia.  (see  Mermentau  River) ^ v,  371;  vi,  1465 

Ashepoo  River,  S.  C,  waterway  via v,  268;  vi,  1255 

Ashland,  Ky.: 

Bridge  across  Ohio  River v,  721 

Improvement  of  Ohio  River v,  462;  vi,  1786 

Ashland  and  Ironton  Bridge  Company,  bridge  of v,  721 

Ashland  Harbor,  Wis.,  improvement  of . .' v,  515;  vi,  1991 

Ashley  River,  S.  C,  removal  of  wreck  near  Lambs v,  270;  vi,  1258 

Ashtabula    Harbor,   Ohio,   improvement    of,   including   dredge    construc- 
tion   V,  615. 1092;  vii,  2355 

Assawaman  Bay,  Del.,  waterway  via v,  184, 1120 

Assiscunk  Creek,  N.  J.,  bridge  at  Burlington v,722 

Assistants: 

Civilian,  to  engineer  officers v,  19 

On  duty  in  Office  of  the  Chief  of  Engineers v,  752 

Astoria,  Oreg.,  improvement  of  Columbia  River  below  Tongue  Point,  v,  684;  vii,  2483 
Atchafalaya  River,  La. : 

Gau^ng  (see  Mississippi  River  Commission ) v,  716;  viii,  8. 86 

Rectification  of  mouth  by  Mississippi  River  Commission v,  716;  viii,  3, 40 

Atlantic  and  North  Carolina  Railroad  Company,  bridges  of ^ . .       v,  725 

Atlantic  City,  N.  J.,  removal  of  wrecks  at  Abeecon  Inlet v,  186, 1123 

Atlantic  Coast  Line  Railroad  Company,  bridge  of v,  726 

Atlantic  (South)    States, 'removal  of  water  hyacinths   from   Florida   wa- 
ters   v,308;  \%1318 

Attorney-General,  reports  by: 

On  title  to  land  embraced  within  flats  of  Anacostia  River,  D.  C v,  20 

On  title  for   use  of   water  at  Willamette    Falls,    Willamette  River, 

Oreg v,692;  vii,2497 

Augusta,  Ga.: 

Improvement  of  Savannah  River  above v,  275;  vi,  1269 

Improvement  of  Savannah  River  below v,  273;  vi,  1267 

Aux  Bees  Scies  Lake,  Mich,  (see  Frankfort  Harbor) v,  576;  vi,  2207 
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Back  (Weymouth)  River,  Mass.,  improvement  of v,  63, 825 

Bad  River,  Mich.,  improvement  of v,  683;  vi,  2224 

Bagaduce  River,  Me.,  improvement  of v,  25, 784 

Bagdad,  Fla.,  bridge  across  Blackwater  River v,  723 

Baker,  W.  C,  bridge  of v,727 

Ballard,  Wash,  {see  Pu^t  Sound-Lake  Washington  waterway) v,  701;  vii,  2541 

Baltimore  and  Ohio  Railroad  Company: 

Bridge  across  Cuyahoga  River,  near  Houston  street,  Cleveland,  Ohio. .      v,  725 

Bridge  across  old  bed  of  Cuyahoga  River  at  Cleveland,  Ohio v,  729 

Bridges  across  Monongahela  River  below  Fairmont,  W.  Va v,  729 

Baltimore  Harbor,  Md. : 

Bridges  across  Jones,  North  Point,  and  Shallow  creeks v,  725 

Defenses  of v,5 

Improvement  at  Spring  Garden v,189, 1130 

Improvement  of  channel  to v,  186, 1125 

Improvement  of  channel  to  Curtis  Bay v,  189, 1129 

Baltimore,  Sparrows  Point  and  Chesapeake  Railway  Company,  bridges  of. .      v,  725 
Bangor  Harbor,  Me. : 

Bridge  across  Kenduskeag  River v,  727 

Improvement  of  Penobscot  River v,  26, 786 

Bar  Harbor,  Me. : 

Construction  of  breakwater v,  23, 782 

Defenses  of  Frenchman  Bay v,  5 

Bar  Lake,  Mich,  {see  Arcadia  Harbor) v,  575;  vi,  2205 

Barney,  Commodore  (ferryboat),  removal  of  wreck  of y,  309;  vi,  1320 

Barracks,  Washington,  D.  C.     See  Washington  Barracks. 

Barren  River,  Ky.,  operating  and  care  of  lock  and  dam v,  505;  vi,  1952 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of v,  405;  vi,  1538 

Bass  River,  Mass.,  bridge  at  Beverly v,724 

Bassriver,  Mich.,  bridge  across  Grand  River v,  725 

Batteries,  gun  and  mortar v,  5, 13, 15 

Battery,  the.  New  York,  N.  Y.,  removal  of  reef  in  North  (Hudson)  River, 

off  Pier  A v,  136, 1009 

Bay  City,  Mich.: 

Bridge  across  Saginaw  River v,  723 

Improvement  of  Saginaw  River v,  582;  vi,  2224 

Bay  Ridge  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  137, 1016 

Bayside  channel.  New  York  Harbor,  N.  Y.,  improvement  of v,  134, 1009 
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Improvement  of  waterway  to  New  River v,  245, 1214 
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Benton  Harbor,  Mich. ,  improvement  of  St.  Joeeph  Harbor v,  566;  vi ,  2161 

Benton  Harbor  Canal,  Mich,  {see  St.  Joseph  Harbor) v,  556;  vi,  2161 

Berrien  County,  Mich.,  bridge  of v,721 

Beverly  Harbor,  Man.: 

Bridge  acroBS  Bass  River v,  724 

Improvement  of ▼,  51, 810 

Big  Assawaman  Bav,  Del.,  waterway  via v,  184, 1120 

Big  Barren  River,  jtv.,  operating  and  care  of  lock  and  dam v,  505;  vi,  1952 
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Big  Kanawha  River,  W.  Va.: 

Improvement  of v,  485;  vi,  1 882 
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Operating  and  care  of  lock  and  dam v,  490;  vi,  1910 

Big  Sarasota  Bay,  Fla.,  improvement  of v,  300;  vi,  1307 

Big  Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa v,  443;  vi,  1689 

Big  Stone  Lake,  Minn.,  survey  of v,441;  vi,  1686 

Big  Sunflower  River,  Miss. ,  improvement  of v,  409;  vi,  1565 

Biloxi  Harbor,  Miss.,  improvement  of v,347;  vt,1422 

BiscayneBay,  Fla.,  improvement  of v,  294;  vi,  1300 

Bishop  (tug) ,  removal  of  wreck  of v,  329;  vi,  1351 

BismarcK  Harbor,  N.  Dak.  {tee  Missouri  River) v,  442;  vi,  1689 

Black  Lake,  Mich. ,  improvement  of  Holland  Harbor.  ^ v,  562;  vi,  2175 

Black  River,  Ark.  and  Mo. ,  improvement  of v,  419;  vi,  1576 

Black  River,  La.,  improvement  of v,  403;  vi,  1528 

Black  River,  Mich.: 

Improvement  at  mouth v,585;  vi,2229 

•  Improvement  at  Port  Huron v,587;  vi,22:^2 

Black  River,  N.  C,  improvement  of v,249, 1220 

Black  River,  Lorain,  Ohio,  improvement  of v,  609;  vii,  232» 

Black  Rock  Harbor,  Conn.  («^  Bridgeport  Harbor) v,  106, 891 

Black  Rock  Harbor,  N.  Y. : 

Improvement  of v,  625;  vii,  2383 

Improvement  of  Buffalo  entrance v,  625;  vii,  2382 

Improvement  of  Lake  Erie  entrance v,  624;  vii,  2381 

Black  Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa v,  333;  vi,  1400 

Improvement  below  Tuscaloosa v,  334;  vi,  1400, 1401 

Operating  and  care  of  locks  and  dams v,  340;  vi,  1410 

Blackwater  River,  Fla. : 

Bridge  at  Bagdad v,  723 

Improvement  of v,  SM  vi,  1338 

Block  Island,  R.L: 

Construction  of  harbor  of  refuge v,  90, 865 

Improvement  of  Great  Salt  Pond v,  92,867 

Blood  River,  La.  (»ee  Tickf aw  River) v,  368;  vi,  1461 

Blossom  rock,  San  Francisco  Harbor,  Cal.,  removal  of v,  646;  vii,  2423 

Boards  {tee  also  Commissions) : 

Of  Engineers  for  Rivers  and  Harbors  (we  aUo  Committee,  etc. ) . .  v,  712;  vii,  2569 

On  Fortifications  or  other  Defenses  (Endicott  Board) v,  5, 7 

Of  Ordnance  and  Fortification 1 v,  5 

Taft  Board  (to  revise  project  of  Endicott  Board ) v,  7 

The  Board  of  Engineers ^ r,4,755 

Boats: 

See  aUo  Dredge  boats  ami  Wrecks. 

Rules  governing  running  of  steamers  on  certain  streams v,  719 

Boeuf  River,  La.,  improvement  of v,  405;  vi;  1538,1539 

^<>g«e  ghitto.  La.,  improvement  of v,  366;  vi,  1458 

BogueFalia,lA.,  improvement  of v,  367;  vi,  1459 

^ogueg)und,  N.  C,  improvement  of  waterway  via v,245,1214 

BSSnkiS^^(*f^.^^''^™^^*JL^^^'^^^f v,543;  vi,2063 

iionnerton,  N.  0.,  bndge  across  Durhams  Creek v  730 
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Boom  Island,  MissisBippi  River,  Minn.,  bridge  to  Minneapolis v,  728 

Booms,  buildine  of , v,  730 

Borderland  (km  Company,  bridge  of v,  721 

Boston  and  Albany  Railroad  Company,  bridge  of v,  725 

Boston  and  Maine  Railroad  Company,  bridge  of v,  724 

Boston  Harbor,  Mass. : 

Bridge  across  Charles  River  to  Cambridge  ( Boston  and  Albany  Railroad ) .  v,  725 
Bridge  across  Charles  River  to  Cambridge  ( Boston  and  Maine  Railroad ) .  v,  724 
Bridge  across  Charles  River  at  site  of  Boston  and  Maine  Railroad  bridge 

(temporary  State  brid^ ) v,  723 

Bridge  across  Charles  River  to  Cambridge  ( Brookline  Street  Bridge ) ...      v,  727 
'  Bridge  across  Charles  River  to  Cambridge  (at  Brookline  and  £)ssex 

streets) i v,725 

Bridge  across  Fort  Point  channel  at  Dover  street v,  730 

Bridge  across  Fort  Point  channel  between  Northern  avenue  and  Oliver 

street v,726 

Bridge  across  Neponset  River  between  Quincy  and  Neponset v,  729 

^)ef  enfiefl  of  v  5 

Harbor  lines  in  Chiiies  River v,  718,  836 

Improvement  of v,  57,  816 

Lock  and  dam  in  Charles  River v,  730 

Removal  of  wreck  off  Point  Allerton v,  74,  835 

Branch,  Olive  (schooner),  removal  of  wreck  of v,  42,  800 

Brandy  wine  Creek,  or  River,  Del.,  improvement  of  Wilmington  Harbor .  v,  173,  1105 

Branford  Harbor,  Conn.,  improvement  of v,  99,  881 

Brazos  River,  Tex. : 

tialveston    and    Brazos   Canal    (see   also   West   Galveston 

Bay) V,  389,390,392;  vi,  1502,1506 

Improvement  between  Old  Washington  and  Waco v,  392 

Improvement  between  Velasco  and  Old  Washington v,  393;  vi,  1507 

Improvement  between  Velasco  and  Richmond v,  392;  vi,  1507 

Improvement  of  mouth v,  394;  vi,  1510 

Brazos  River  Channel  and  Dock  Company  (see  Brazos  River) v,  394;  vi,  1510 

Brazos  Santiago  Harbor,  Tex.,  improvement  of v,  397;  vi,  1513 

Breton  Bay,  Md.,  improvement  of .. : v,207,^159 

Bridge  Creek  Landing,  Va. ,  wharf  and  monument v,  739;  vn,  2619 

Bridgeport,  Conn.,  improvement  of  harbor v,106,  891 

Bridgeport,  Pa.,  bridge  across  Monongahela  River v,729 

Bridges: 

Alteration  of,  obstructing;  navigation v,  728, 729 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of v,  731;  vii,  2603 

Construction  o^  across  navigable  waters v,  719, 722, 728 

Highwav  bridge,  Washington,  D.  C,  to  replace  Long  Bridge. . .  v,  732;  vii,  2605 
Portlana  (Me.)  engineering  district,  recommendation  regarding  funds 

for  inspection,  ete.,of v,800 

Rules  governing  opening  of  draws v,  719 

Yellowstone  National  PSrk,  construction,  etc,  in v,  744;  vn,  2809 

Broad  Creek  River,  Del.,  improvement  of v,  201,  1145 

Broad  Sound,  Boston  Harbor,  Mass.,  improvement  of v,  57,  815 

Bronx  River,  N.  Y.,  improvement  of v,  117,  959 

Brooklyn,  N.  Y.    See  Jiew  York  Harbor. 

Browns  Oreek,  N.  Y.,  improvement  of v,  126,  975 

Browns  Point,  N.  Y.,  removal  of  wreck  opposite v,  134,  990 

Brownsville,  Pa.,  bridge  across  Monongahela  River  to  Bridgeport v,  729 

Brunswick  Harbor,  Ga.,  improvement  of v,  283;  vi,  1279 

Brunswick  River,  N.  C.  (aeg  Cape  Fear  River) v.  251,  1224 

Bucksport  Harbor,  Me.,  improvement  of v,  28, 787 

Budd  Inlet,  Wash.  («ee  Olympia  Harbor) v,698;  vn,2521 

Buffalo  Bavou,  Tex.,  improvement  of,  including  revised  project  and  estimate 

by  Board  of  Engineers  for  Rivers  and  Harbors v,  385;  vi,  1492, 1495 

Buffalo  Creek,  or  River,  N.  Y.    See  Buffalo  Harbor. 
Buffalo  Harbor,  N.Y.: 

Bridge  across  Buffalo  Creek,  or  River,  at  Ohio  street v,  722 

Improvement  of v,621;  vn,2374 

Improvement  of  Black  Rock  Harbor v,  625;  vii,  2383 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor   v,625;  vw,2382 
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VI  INDBX. 

Buffalo  Harbor,  N.  Y.— Continued. 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . . .  v,  590;  vii,  2S41 
Improvement  of  Lake  Erie  entrance  to  Erie  B»sin  and  Black  Rock  Har- 
bor   v,624;  vn,^81 

Wrecks  in  Niagara  River  and  Lake  Erie,  removal  of v,  627 

Buffalo  River,  or  (>eek,  N.  Y.    See  Buffalo  Harbor. 

Buildings! 

Army  War  College v,  748;  vn,2aS 

Engineer  School  of  Application v,748;  vn,23^ 

Government  Printing  Office,  Washington,  D.  C,  new  building. .  v,  748;  vu,2S23 
Government  Printing  Office,  Washington,  D.  C,  old  building  ..  v,  747;  vii,2824 
Public,  District  of  Cdumbia v,738;  vii,2619 

Bulkhead  lines.    See  Harbor  lines. 

Burlington,  N.  J.,  bridge  across  Aasiscunk  Creek v,7S 

Burlin^n  County,  N.  J. : 

Bridge  of,  across  Assiscunk  Creek v,  72S 

Bridge  of,  across  Rancocas  River v,723 

Burlington  Harbor,  Vt.,  improvement  of v,  70,  SSI? 

Burr  (Seek,  Conn,  ^see  Bridgeport  Harbor) v,  106,  ®1 

Butte  Citv,  Cal.,  bridge  across  Sacramento  River v,  724 

Buttermilk  channel.  New  York  Harbor,  N.  Y.: 

Improvement  of .' v,  139, 101§ 

Removal  of  wreck v,  140, 10S4 

Buzzards  Bav,  Mass.,  removal  of  Weepecket  rock v,80,850 

Byram  River,  N.  Y.  (««  Port  Chester  Harbor) v,  113,964 


Cabell  County,  W.  Va.,  bridge  of v,736 

Cable  ^leries v,  11,14,15 

Cache  River,  Ark.,  improvement  of v,  418;  vi,  1575 

Caddo  (Fairy)  Lake,  Tex.  and  La.,  improvement  of  Cypress  Bayou,  includ- 
ing   V,  402;  VI,  1527 

Calaveras  River,  Cal.  (see  Stockton  and  Mormon  channels) v,  650;  vn,  3430 

Calcasieu  River,  La. : 

Improvement  of  mouth  and  passes v,372;  vi,1466 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Caldwell  Parish,  La.,  brid^  of v,  721 

California  Debris  Commission v,  714;  vn,  2585 

Caloosahatchee  River,  Fla.,  improvement  of v,  298, 299;  vi,  1305, 1306 

Calumet  Harbor,  Wis.  (««e  Fox  River) v,  541 ;  vi,  2049 

Calumet  Harbor  and  River,  111.  and  Ind.: 

Improvement  of  harbor v,  545;  vi,2109 

Improvement  of  river v,  546;  vi,  21 13 

Cambridge,  Md.,  improvement  of  harbor v,  194,1135 

Cambridge,  Mass.    See  Charles  River. 

Camden,  Me.,  improvement  of  harbor  at v,  29, 787 

Camden,  N.  J.: 

Defenses  of  Delaware  River  (see  aUo  Technical  details) v,  5;  vii,  3007 

Improvement  of  Cooper  Creek v,  165,1096 

Improvement  of  Delaware  River  at v,  156, 1065 

Canada,  Dominion  of: 

Canal  of,  at  Sault  Ste.  Marie,  Ontario,  commerce  through v,  594;  vii,  2^ 

Dam  of,  across  St.  Lawrence  River v,  730 

Canals,  etc.  {see  also  Waterways) : 

Albemarle  and  Chesapeake  Canal,  N.  C. ,  waterway  via v,  232, 1196 

Allegheny  River,  Pa.,  locks  and  dams v,  478, 479, 480;  vi,  1854, 1857, 1862 

Appropriation  for  operation  and  care v,  19,20 

Ashepoo  River  to  South  Edisto  River,  S.  C.  (see  Charleston-Beaufort 

waterway) ..: v,268;  vi.l255 

Barren  River,  Ky.,  lock  and  dam v,505;  vi,  1952 

Bee  Tree  Shoals  Canal,  Ala.,  improvement  of,  with  modified  proj- 
ect    v,455;  vi,1737,1742 

Benton  Harbor  Canal,  Mich,  (see  St.  Joseph  Harbor) v,  556;  vi,  2161 

Big  Barren  River,  Ky.,  lock  and  dam v,505;  vr,  1952 

Big  Kanawha  River,  W.  Va.,  locks  and  dams v,  486, 486;  vi,  1882, 1883 

Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams v,  488, 490;  vi,  1901, 1910 
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Canals,  etc. — Continued. 

Big  Stone  Lake,  Minn.,  reservoir  dam v,441;  vi,1686 

Black  Warrior  River,  Ala.,  locks  and  dams . .  v,  333, 334, 340;  vi,  1400, 1401, 1410 

Boston,  Mafis.,  lock  and  dam  in  Charles  River v,  730 

Calaveras  River,  Cal.,  to  Mormon  channel,  San  Joaquin  River. .  v,  650;  vii,  2430 

Canadian  Canal,  St.  Marys  River,  Ont.,  commerce v,  594;  vii,  2250 

Cape  Fear  River  above  Wilmington,  N.  C,  locks  and  dams v,  250, 1222 

Care  and  maintenance,  appropnation  for v,  19, 20 

Cascades  Canal,  Columbia  River,  Oreg v,  673, 675;  vii,  2460, 2462 

Charles  River,  Boston,  Mass.,  lock  and  dam v,  730 

Clubfoot  and  Harlowe  Canal,  N.  C. ,  waterway  via v,  243, 1210 

Colbert   Shoals    Canal,  Ala.,  improvement   of,  with    modified    proj- 
ect   -^ V  456*  VI   1737  1742 

Columbia  River,  Cascades  Canal v,  673,^675;'  vii,  2460*,  2462 

Columbia   River,    The   Dalles   Rapids    to    Celilo    Falls,    locks   and 

canal v,671;  vii,2458 

Congaree  River,  S.  C,  lock  and  dam v,263;  vi,  1248 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams v,  326, 329;  vi,  1346, 1350 

Cumberland  River,  Tenn.  and  Ky.,  locks  and  dams...  v,448, 460;  vi,  1724, 1728 

Davis  Island  dam,  Ohio  River,  Pa v,474;  vi,  1841 

Des  Moines  Rapids  Canal,  Mississippi  River v,  429;  vi,  1647 

Des  Plaines  River,  111.,  waterway  via v,  548;  vi,  2118;  viii,  10, 41 

Dismal  Swamp  Canal,  Va.  and  N.  C,  waterway  via v,  231, 1195 

Duluth  Canal,  Minn v,510;  vi,  1971 

Edisto  (South)  River  to  Ashepoo  River,  S.  C.  (see  Charleston-Beaufort 

waterway) v,268;  vi,1255 

Elk  River  Shoals  Canal,  Ala v_,  455, 458;  vi,1737,1762 

Estherville-Minim  Creek  Canal,  S.  C v,260;  vi,1245 

Expenditures  for  operation  and  care v,  19, 20 

Fox  River,  Wis.,  locksanddams v,541,543;  vi,2049,2053 

Galena  River,  111.,  lock  and  dam v,  430;  vi,  1655 

Gralveston  and  Brazos  Canal,   Tex.    (see   also  West   Galveston   Bay, 

etc.) v,389,  390,392;  vi,  1502, 1506 

Gowanus  Canal,  New  York  Harbor,  N.  Y.  {see  Gowanus  Bay) v,  137, 1016 

Grand  Rapids,  Wabash  River,  lock  and  dam v,  500, 502;  vi,  1945, 1947 

Great  Kanawha  River,  W.  Va.,  locks  and  dams v,  485, 486;  vi,  1882, 1883 

Green  River,  Ky.,  locks  and  dams v,504,505;  vi,1949,1952 

Hales  bar,  Tennessee  River,  lock  and  dam v,  455, 456;  vi,  1739 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam v,  478, 479;  vi,  1854, 1857 

Hook  Canal,  N.  Y.,  bridge  across v,  730 

Illinois  and  Mississippi  Canal,  111.,  construction  of v,  550;  vi,  2144 

Illinois  and  Mississippi  Canal,  111. ,  operating  and  care v,  430;  vi,  1653 

Illinois  River,  111.,  locks  and  dams v,  548, 549;  vi,  2137, 2141 

Illinois   River,    111.,    waterway   to   St.   Loips,    Mo.,    and   Lockport, 

via v,548  vi,2118;  viii,10,41 

Kampsville  lock  and  dam,  Illinois  River,  111 v,  548, 549;  vi,  2137, 2141 

Kanawha  River,  W.  Va.,  locks  and  dams v,  485, 486,  vi,  1882, 1883 

Kentucky  River,  Ky.,  locks  and  dams v,  491, 493;  vi,  1912, 1918 

Keweenaw  Bay  to  Lake  Superior v,  518, 520;  vi,  1996 

Lagrange  lock  and  dam,  Ilhnois  River,  111 v,  548, 549;  vi,  2137, 2141 

Lake  Washington  Canal,  Wash v,  701 ;  vii,  2541 

Levisa  Fork,  Big  Sandy  River,  Ky.,  locks  and  dams v,488;  vi,  1901, 1910 

Little  Kanawha  River,  W.  Va. ,  lock  and  dam v,  483, 484;  vi,  1878, 1880 

Lockport,  111.,  to  St.  Louis,  Mo.,  waterway v,  548;  vi,  2118;  viii,  10,41 

Louisville  and  Portland  Canal v,  493, 498;  vi,  1929, 1936 

Michigan  Lake  to  Sturgeon  Bay v,529,530;  vi,2021,2026 

Minim  Creek-Estherville  Canal,  S.  C v,260;  vi,1245 

Mississippi  River,  Des  Moines  Rapids  Canal v,  429;  vi,  1647 

Mississippi  River  to  Illinois  River,  construction  of v,  550;  vi,  2144 

Mississippi  River  to  Illinois  River,  operating  and  care v,  430;  vi,  1653 

Mississippi  River,  Moline,  111. ,  lock  and  dam v,  429;  vi,  1652 

Mississippi  River,  reservoirs v,  432, 434;  vi,  1670, 1675 

Mississippi  River,  St.  Paul  to  Minneapolis,  locks  and  dams v,  431;  vi,  1^63 

Mississippi  River,  waterway  from  St.  Louis,  Mo.,  to  Lockport,  111., 

via v,548;  vi,2118;  viii,10,41 

Moline  Harbor,  III.,  lock  and  dam v,  429;  vi,  1652 

Monongahela  River,  locks  and  dams v,  466, 468, 471 ;  vi,  1824, 1827, 1831 
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Canals,  etc. — Continued. 

Morgan  Canal,  Tex. ,  improvement  of  (iMe  Galveston  ship  channel ) .  v,  385;  vi,  1492 

Moigan  Canal,  Tex.,  operating  and  care v,  387;  vi,  1499 

Mormon  cluuinel,  San  Joaquin  River,  Cal.,  to  Calaveras  River. .  v,  650;  vii,  2430 

Moequito  Creek  Canal,  S.  C.  («e  Santee  River) v,260;  vi,  1245 

Muflcle  Shoals  Canal,  Ala.,  improvement  and  care v,  455, 458;  vi,  1737, 1762 

Muscle  Shoals  Canal,  Ala.,  right  of  way,  acquisition  of  land,  and  water 

power v,461;  vi,  1780 

Muskin^m  River,  Ohio,  locks  and  dams v,  486, 487;  vi,  1890, 1891 

Navisation  of,  rules  governing v,  718 

New  York  Harhor,  S.  Y. ,  Hook  Canal,  bridge  across v,  730 

North  Carolina  Cut,  N.  C,  waterway  via v,232,1196 

Ohio  River,  Davis  Island  dam,  Pa y,  474;  vi,  1841 

Ohio  River,  Locks  and  Dams  1  and  6,  operating  and  care v,  474;  vi,  1841 

Ohio  River,  Locks  and  Dams  2-7,  construction  of v,  475;  vi,  1845 

Ohio  River,  Locks  and  Dams  8, 11, 13, 18,  19,  26 v.  481 ;  vi,  1872 

Ohio  River,  Lock  and  Dam  37 v,464;  vi,  1816 

Ohio  River,  Louisville  and  Portland  Canal v,  493, 498;  vi,  1929, 1936 

Operation  and  care,  appropriation  for v,  19, 20 

Osage  River,  Mo.,  lock  and  dam v,  445;  vi,  1703 

Ottertail  Lake  and  River,  Minn.,  reservoir  dam v,  441 ;  vi,  1686 

Ouachita  River,  Ark.  and  La.,  locks  and  dams v,  403;  vi,  1528 

Plaquemine  Bayou,  La.,  lock v,  361 ;  vi,  1446 

Portage  Lake  canals,  Mich.,  improvement  and  care v,  518, 520;  vi,  1996 

Puffet  Sound-Lake  Washin^n,  waterway v,  701 ;  vii,  2541 

Red  Lake  and  Red  Lake  R.iver,  Minn. ,  reservoir  dam v,  441 ;  vi,  1686 

Regulations  voveming  navigation  of y,  718 

Rock  River,  111. ,  construction  of  canal  around v,  550;  vi,  2144 

Rock  River,  111. ,  operating  and  care  of  canal  around v,  430;  vi,  1653 

Rough  River,  Ky.,  lock  and  dam v,507,508;  vi,  1963, 1964 

Rules  governing  navigation  of v,  718 

St.  Clair  Flats  Canal,  Mich.,  improvement  and  care. .  v,  598, 599;  vii,  2276, 2278 

St.  Lawrence  River,  dam  between  Adams  and  Les  Galops  islands v,  730 

St.  Louis,  Mo.,  to  Lockport,  111.,  waterway v,  548;  vi,  2118;  viii,  10, 41 

St.  Marys  Falls  Canal,  Mich.,  improvement  and  care. .  v,  592, 594;  vii,  2244, 2248 

St.  Marys  Falls  canals,  Mich,  and  Ont. ,  commerce v,  594;  vii,  2250 

Salmon  Bay,  Wash.,  waterway  via v,  701;  vii,  2541 

Scott  Point,  Tennessee  River,  lock  and  dam  at  Hales  bar,  near,  v,  455, 456;  vi,  1 739 

Seattle  Canal,  Wash v,701;  vii,2641 

Shilshole  Bay,  Wash.,  waterway  via v,  701;  vn,  2541 

Sixmile  Island,  Allegheny  River,  Pa. ,  lock  and  dam..  v,478,480;  vi,  1854, 1857, 1862 
South  Edisto  River  to  Ashepoo  River,  S.  C.  (see  Charleston-Beaufort 

waterway) v,268;  vi,1255 

Springdale,    Pa.,    lock    and    dam    in    Allegheny 

River v,478,  479,480;  vi,  1854, 1857, 1862 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis v,  529, 530;  vi,  2021, 2026 

Superior  Lake  to  Keweenaw  Bay v,518,520;  vi,  1996 

Tennessee  River,  canals,  locks,  and  dams v,  455, 458;  vi,  1737, 1762 

Tennessee  River,  Colbert  and  Bee  Tree  Shoals  Canal,  modified  proj- 
ect   v,455;  VI,  1737, 1742 

Tennessee  River,  Hales  bar,  lock  and  dam v,  455, 456;  vi,  1739 

Tennessee  River,  Muscle  Shoals  Canal,  right  of  way,  acquisition  of  land, 

and  water  power v,461;  vi,  1780 

Tombigbee  River,  Ala.,  locks  and  dams v,  335, 338;  vi,  1402, 1408 

Traverse  Lake,  Minn.,  reservoir  dam v,  441 ;  vi,  1686 

Trinity  River,  Tex.,  locks  and  dams v,387;  vi,  1500 

Tug  Fork,  Big  Sandy  River.  W.  Va.  and  Ky . ,  locks  and  dams,  v,  488;  vi,  1901, 1910 

Turners  Out,  N.  C,  waterway  via v,231,1195 

Union  Lake,  Wash.,  waterway  via v,  701;  vii,  2541 

Wabash  River,  Grand  Rapids  lock  and  dam v,  500, 502;  vi,  1945, 1947 

Warrior  River,  Ala.,  locks  and  dams v,  333, 334, 340;  vi,  1400, 1401, 1410 

Washington  Lake  to  Puget  Sound,  waterway v,701;  vii,2541 

Washita  (Ouachita)  River,  Ark.  and  La.,  locks  and  dams v,403;  vi,  1528 

White  River,  Ark.,  locks  and  dams v,  416, 417;  vi,  1570, 1574 

Willamette  Falls  Canal,  Oreg v,692;  vii,2497 

Yamhill  River,  Oreg..  lock  and  dam v,  678, 680;  vii,  2469, 2474 

Yuba  River,  Cal.,  restraining  dam v,715;  vu,2585,2690 
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Canarsie  Bay,  N.  Y.,  improvement  of v,  122,968 

Caney  Fork  Bridge  Company,  bridge  of v,  722 

Caney  Fork  River,  Tenn. ,  bridge  near  Trousdale  Ferry v,  722 

Cape  Ann,  Ma»8. : 

Construction  of  harbor  of  refuge  in  Sandy  Bay v,  46, 805 

Improvement  of  Rockport  Harbor v,  48, 807 

Removal  of  wreck  at  rieeon  Cove  Harbor v,  74, 836 

Cape  Charles  City  Harbor,  Va. ,  improvement  of v,  230, 1194 

Cape  Fear  River,  N.  C: 

Defenses  of  (see  also  Technical  details) v,  5;  vii,  3010 

Improvement  above  Wilmington v,  250, 1222 

Improvement  at  and  below  Wilmington v,  261, 1224 

Improvement  of  Northeast  Branch v,248,1218 

Cape  Henry,  Va.,  defenses  at v, 5 

Cape  Jellison  Harbor,  Me. ,  bridge  at  Stockton  Springs v,  728 

Cape  May  County,  N.  J.,  bridge  of v,  728 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of v,  634;  vn,  2402 

Capitol,  Washington,  D.  C. ,  telegraph  line v,  738;  vii,  2619 

Captain  C.  W.  Howell  (snag  boat),  cletails  concerning  construction  and  opera- 
tion    VII,  3034 

Carquinez  Strait,  Cal. ,  channel  to  the  Golden  Gate  (see  San  Pablo  Bay ) .  v,  648;  vii,  2426 
Carrabelle  Harbor  and  River,  Fla. : 

Improvement  of  bar  and  harbor v,  310;  vi,  1322 

Removal  of  wrecks  near  mouth  of  river v,  329;  vi,  1351 

Carriages,  gun  and  mortar v,  7, 8 

Carrie  (barge],  removal  of  wreck  of v,186,1122 

Carters,  Ga.,  bridge  across  Cooeawattee  River v,726 

Carters  Creek,  Va. : 

Harbor  lines  at  Weems v,  718, 1182 

Improvement  of v,  216, 1168 

Caruthersville  Harbor,  Mo.  (see  Mississippi  River  Commission) v,  716;  viii,  3,40 

Carvers  Harbor,  Me.,  improvement  of v,  31, 789 

Cascades  Canal,  Columbia  River,  Greg. : 

Construction  of v,673;  yu,2460 

Operating  and  care v,  675;  vii,  2462 

Casemates,  mining v,  11, 14, 15 

Cassville,  W.  Va.,  bridge  across  Tug  and  Levisa  forks.  Big  Sandy  River v,  722 

Catlin,  Wash.,  brid^  across  Cowlitz  River v,  725 

Cedar  Bayou,  Tex.,  improvement  of v,  389, 391;  vi,  1505 

Ce<iar  Creek,  Conn,  (see  Bridgeport  Harbor) v,  106, 891 

Cedar  Point,  Ala.,  removal  oi  wreck  off v,  353;  vi,  1428 

Centennial  Lake,  Miss,  (see  Vicksburg  Harbor) v,  407;  vi,  1543 

Challenger  (schooner),  removal  of  Wreck  of v,  710;  vii,  2560 

Chamberlain,  S.  Dak. ,  bridge  across  Missouri  River v,  721 

Champlain  Lake,  N.  Y.  and  Vt.: 

Burlington  Harbor,  Vt.,  improvement  of v,  70,  Q32 

Defenses  of v,  5 

Narrows,  improvement  of v,  73, 835 

North  and  South  Hero  islands,  improvement  of  channel  between v,  69 

Plattsburg  Harbor,  N.  Y.,  improvement  of v,  72, 834 

Wrecks,  removal  of v,  74, 836 

Channels.     See  Rivers  and  harbors. 
Charles  River,  Boston,  Mass. : 

Bridge  to  Cambridge  ( Boston  and  Albany  Railroad) v,  725 

Bridge  to  Cambridge  (Boston  and  Maine  Railroad) v,  724 

Bridge  at  site  of  Boston  and  Maine  Railroad  bridge  (temporary  State 

bridge) v,723 

Bridge  to  Cambridge  TBrookline  Street  Bridge) v,  727 

Bridge  to  Cambridge  (at  Brookline  and  Essex  streets) v,  725 

Harbor  lines v,  718, 836 

Improvement  of ~ v,  69, 818 

Lock  and  dam  in,  construction  of v,  730 

Charleston  Harbor,  S.  C. : 

Defenses  of  (see  also  Technical  details) v,  5, 10;  vii,  3016 

Improvement  of,  including  dredge  construction v,  265, 1086;  vi,  1250 

Improvement  of  waterway  to  Beaufort,  S.  C v,  268;  vi,  1256 

Improvement  of  waterway  to  McClellanville v,  264;  vi,  1249 

Removal  of  wreck v,270;  yi,1258 
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Charlevoix  Harbor,  Mich. ,  improvement  of v,  578;  vi,  2210 

Charlotte  Harbor,  Fla,,  improvement  of v,  298;  vi,  1305 

Charlotte  Harbor,  N.  Y.: 

Improvement  of v,  630;  vii,  2392 

Water  levels v,744;  vii,2782 

Charte: 

Land  within  flats  of  Anaoostia  River,  D.  C v,20 

Military  and  other v,  747 

Northern  and  Northwestern  Lakes v,  739;  vii,  2775 

Chatham  Harbor^  Mass.,  removal  of  wrecks  in v,  93, 868, 869 

Chattahoochee  River,  Ga,  and  Ala.,  improvement  of v,  317;  vi,  1332 

Cheboygan  Harbor,  Mich. ,  improvement  of v,  581;  vi,  2221 

Cheesequake  Creek,  N.  J.,  improvement  of v,  152, 1051 

Chefuncte  River,  La.,  improvement  of v,  367;  vi,  1459 

Chehalis  River,  Wash.,  improvement  of v,  695;  vii,  2511 

Chelsea  Creek,  Mass.  (see  Boston  Harbor)  v,  60, 819 

Chemicals,  use  of,  in  destroying  the  water  hyacinth v,  308, 380;  vi,  1318, 1476 

Chequamegon  Bay,  Wis.  (see  ^hland  Harbor) v,  515;  vi,  1991 

Chesapeake  Bay,  Va. : 

Defenses  at  entrance  at  Cape  Henry v,  5 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound,  v,  232, 1196 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

York  Spit,  shoals  opposite  (see  Patapsco  River) v,  186, 1125 

Chester  River,  Md.,  improvement  of v,  195, 1136 

Chestnut  Bluff,  Tenn.,  oridge  across  South  Fork,  Forked  Deer  River v,  724 

Chicago  and  North- Western  Railway  Company,  bridges  (3)  of v,  726 

Chicago  Harbor  and  River,  111.: 

Bridge  across  North  Branch  Canal  at  North  Halsted  street v,  728 

Bridge  across  North  Branch  Canal  at  Weed  street v,  725 

Bridge  across  South  Branch  at  Harrison  street v,  724 

Bridges  across  South  Branch  at  Twenty-second  street v,  727 

Bridge  across  West  Fork  of  South  Branch  at  South  Western  avenue  ...      v,  726 

Improvement  of  Calumet  (South  Chicago)  Harbor v,  545;  vi,  2109 

Improvement  of  Calumet  Kiver v,546;  vi,2113 

Improvement  of  channels  in  waters  connecting  Great  Lakes  . . .  v,  590;  vii,  2241 

Improvement  of  harbor .* v,  543;  vi,  2065 

Improvement  of  river v,  544;  vi,  2069 

Tunnels  under  river,  alteration  of v,  545;  vi,  2073 

Chicago,  Milwaukee  and  St.  Paul  Railway  Company,  bridge  of v,  725 

Chicago,  Rock  Island  and  Pacific  Railway  Company,  bridge  of v,  726 

Chickasahay  River,  Miss.,  improvement  of v,  345;  vi,  1420 

Chicopee,  Mass.,  bridge  across  Connecticut  River v,  720 

Chief  of  Engineers,  oflScers  on  duty  in  Office  of  the v,  752 

Chincotea^e  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay v,  184, 1120 

Chipola  River,  Fla. : 

Improvement  of  lower  river v,  313;  vi,  1326 

Improvement  of  upper  river v,  314;  vi,  1328 

Chitto,  Bogue,  La.,  improvement  of v,  366;  vi,  1458 

Choctaw  !&you.  La. ,  removal  of  water  hyacinths v,  380;  vi,  1476 

Choctawhatchee  River,  Fla.  and  Ala. ,  improvement  of v,  319;  vi,  1335 

Choptank  River,  Md.: 

Improvement  of y,  196, 1138 

Improvement  of  Cambridge  Harbor v,  194, 1135 

Christiana  River,  Del.,  improvement  of  Wilmington  Harbor v,  173, 1105 

Cincinnati,  Ohio: 

Construction  of  Lock  and  Dam  37,  Ohio  River v,  464;  vi,  1816 

General  improvement  of  Ohio  River v,  462;  vi,  1786 

City  of  Austin  ( vessel),  removal  of  wreck  of v,  288;  vi,  1290 

City  of  Berlin  (steamer),  removal  of  wreck  of vii,  2288 

City  of  Rome  (steamer),  removal  of  wreck  of vii,  2288 

Civilian  assistants  to  engineer  officers v,  19 

Claiborne  Harbor,  Md.,  improvement  of v,  194, 1134 

Clark  Fork,  Columbia  River,  Wash,  (see  Pend  Oreille  River) v,  708;  vn,  2553 

Clatskanie  River,  Ore^.,  improvement  of v,687;  vii,2492 

Cleveland  Harbor,  Ohio: 

Bridge  across  Cuyahoga  River  at  Houston  street '    v,725 

Bridge  across  Cuyahoga  River  ( Wheeling  and  Lake  Erie  Railroad) v,  728 
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Cleveland  Harbor,  Ohio — Ck>ntinued. 

Bridge  across  old  bed  of  Cuyahoga  River v,  729 

Improvement  of,  including  dredge  construction v,  611, 1092;  vii,  2335 

Water  levels v,  744;  vn,2782 

Cleveland  Terminal  and  Valley  Railroad  Company: 

Bridge  of,  across  Cayahoga  River  at  Houston  street,  Cleveland,  Ohio  . .      v,  725 

Bridge  of,  across  old  bed  of  Cuyahoga  River  at  Cleveland,  Ohio v,  729 

Clinch  River,  Tenn.,  improvement  of v,  459;  vi,  1776 

Clinton  River,  Mich.,  improvement  of v,  589;  vi,  2234 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via v,  243, 1210 

Clubfoot  Creek,  N.  C,  improvement  of  waterway  via v,  243, 1210 

Coal  and  Coke  Railway  Company,  bridge  of v,  723 

Coal  and  oil  as  fuel  for  dredge  Gen.  C.  B.  Comstock,  comparative  cost  of . .  vii,  3036 

Coanjock  Bay,  N.  C,  improvement  of  waterway  via v,  232, 1196 

Coast  defenses.    See  Fortifications. 

Coaster  Harbor  Island,  R.  I.,  improvement  of v,  88, 862 

Cocheco  Riyer,  N.  H.,  improvement  of v,  39, 798 

Coeur  d' Alene,  Idaho,  bridge  across  Spokane  River v,  726 

Cohansey  River,  N.  J.,  removal  of  wreck *. v,  186, 1123 

Colbert  shoals,  Tennessee   River,  Ala.,  improvement  of,   with   modified 

project v,455;  vi,  1737, 1742 

Oolboume,  Mary  L.  (schooner),  removal  of  wreck  of v,  202, 1147 

Ooldfoot,  Alaska,  ti-ail  to  Yukon  River v,752;  vn,2845 

Coldwater  River,  Miss.,  improvement  of v,  409;  vi,  1554 

College,  War,  Army,  Washington,  D.  C: 

JErection  of  buildings  for v,  748;  vii,  2826 

Statue  of  Frederick  the  Great  in  grounds  of v,  749;  vii,  2835 

Columbia,  La. ,  bridge  across  Ouachita  River >     v,  721 

Columbia  River,  Oreg.  and  Wash. : 

Cascades  Canal,  construction  of v,673;  vii,  2460 

Cascades  Canal,  operating  and  care v,  675;  vii,  2462 

Celilo,  Oreg.,  improvement  above v,  669;  vii,  2455 

Celilo  Falls  to  The  Dalles  Rapids,  improvement  between v,  671 ;  vii,  2458 

ClarkFork  («^  Pend  Oreille  River) v,708;  vii,  2553 

Gauging v,691;  vii,  2496 

Mouth  of,  defenses  at  (see  also  Technical  details) v,  5, 10;  vii,  3032 

Mouth  of,  improvement  at,  including  dredge  construction,  v,  685,  1089;  vii,  2484 

Mouth  of,  to  Willamette  River,  improvement  from v,  681 ;  vii,  2475 

Threemile  Rapids,  improvement  at v,  671 ;  vii,  2458 

Tongue  Point,  Oreg. ,  improvement  below v,  684;  vii,  2483 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from  ...  v,  676;  vii,  2467 

Columbus,  Miss.,  bridge  across  Tombigbee  River v,  724 

Commencement  Bay,  Tacoma,  Wash.,  improvement  of v,  699;  vii,  2527 

Conmiercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 

Commissions  (see  also  Boards): 

California  Debris  Commission v,714;  vii,2585 

Mississippi  River  Commission , v,716;  vtii,3,40 

Permanent  International  Commission  of  Congresses  of  Navigation v,  717 

Committee  on  Rivers  and  Harbors,  House  of  Kepresentativea,  report  on 
Galveston  ship  channel  and  Buffalo  Bavou,  Tex.,  by  Board  of  Engineers 

for  Rivers  ana  Harbors,  in  pursuance  of  resolution  of v,  386;  vi,  1495 

Commodore  Barney  (ferrvboat),  removal  of  wreck  of v,  309;  vi,  1320 

Common  Flat,-  Chatham  Harbor,  Mass.,  removal  of  wreck  on v,  93, 869 

Compton  Creek,  N.  J.,  improvement  of v,  151, 1050 

Comstock,  Gen.  C.  B.  (dredge),  comparative  cost  of  coal  and  oil  as  fuel  for. .  vii,  3036 
Conecuh  River,  Ala. : 

Bridge  at  Pollard v,722 

Improvement  of v,  323;  vi,  1341 

Coney  Island  channel.  New  York  Harbor,  N.  Y.,  improvement  of v,  136, 1009 

Congaree  River,  8.  C. : 

Construction,  of  lock  and  dam  near  Granby v,  263;  vi,  1248 

Improvement  by  open-channel  work v,  262;  vi,  1247 

Congresses  of  Navigation,  Permanent  International  Commission  of v,  717 

Congress,  58th,  3d  session,  laws  of,  affecting  Corps  of  Engineers vii,  2847 

Conneaut  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  616, 1092;  vii,  2361 

Removal  of  wreck '...  v,619;  vii,2368 
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Gonnecticat  River,  Mus.  and  Conn. : 

Bridge  between  Chicopee  and  West  Springfield,  Mass '. . .      v,  720 

Bridge  between  Old  Saybrook  and  Old  Lyme,  Conn v,721 

Improvement  below  Hartford,  Conn v,  96, 876 

Survey  between  Hartford,  Conn.,  and  Holyoke,  Mass v,  113, 899 

CoDBtitation  (sloop),  removal  of  wreck  of v,  186, 1121 

Contentnia  Creek,  N.  C,  improvement  of v,239, 1205 

Continoing  contracts v,  20 

AllQKheny  River,  Pa.,  locks  and  dams v,478;  ti,  18M 

Ambrose  channel.  New  York  Harbor,  N.  Y v,  134, 1000 

Ann,  Oape,  Mass.,  Sandy  Bay,  harbor  of  refuge v,  46, 806 

Appomattox  River,  Va v,  229, 1192 

AnuMM  Pass, Tex v,3»6;  vi,1510 

Arthur  KiU,  N.  Y.  and  N.  J v,143,1033 

Ashtabula  Harbor,  Ohio v,615;  vii,2355 

Back  Cove,  Portland,  Me v,35,793 

Baltimore  Harbor,  Md.,  channel  to  Curtis  Bay ,  v,  189, 1129 

Baltimore  Harbor,  Md.,  Patapsco  River  and  channel  to v,  186, 1125 

Baltimore  Harbor,  Md.,  at  Spring  Garden v,  189, 1130 

Bay  Ridge  channel,  New  York  Harbor,  N.  Y v,137, 1016 

Bee  Tree  shoals,  Tennessee  River,  Ala v,  455;  vi,  1737 

Big  Sandy  River,  W.  Va.  and  Ky.,  including  the  forks v,  488;  vi,  1901 

BiscayneBay,  Fla v,294;  vi,1300 

Black  Lake  Harbor,  Holland,  Mich v,562;  vi,2175 

Black  River  (Lorain)  Harbor,  Ohio v,609;  yii,2329 

Black  Rock  Harbor,  Buf^o,N.Y v,625;  vn,2383 

Black  Rock  Harbor,  Buffalo,  N.  Y.,  Lake  Erie  entrance v,  624;  vn,  2381 

Black  Warrior  River,  Ala.,  above  Tuscaloosa v,333;  vi,  1400 

Black  Warrior  River,  Ala.,  below  Tuscaloosa... v,334;  vi,  1401 

Boston  Harbor,  Mass v.  57, 815 

Brazos  River,  Tex.,  at  mouth v,394;  vi,  1510 

Bridgeport  Harbor,  Conn v,  106, 891 

Buffalo  Bayou,  Tex v,385;  vi,  1492 

Buffalo  Harbor,  N.  Y v,621;  vii,2374 

Buffalo  Harbor,  N.  Y.,  Black  Rock  Harbor v,625;  vii,2383 

Buffalo  Harbor,  N.  Y.,  Lake  Erie  entrance  to  Erie  Basin  and  Black  iSock 

Harbor v,624;  vii,2381 

Burlington  Harbor,  Vt v,  70,852 

Calumet  Harbor,  111 v,545;  vi,2109 

Calumet  River,  III.  and  Ind v,546;  vi,2113 

Cape  Ann,  Mass.,  Sandy  Bay  harbor  of  refuge v, 46, 805 

Cape  Fear  River,  N.  )C.,  at  and  below  Wilmington v,251,1224 

Champlain  Lake,  Burlington  Harbor,  Vt v,  70, 832 

Charleston  Harbor,  8,  C v,265;  vi,1250 

Chicago  Harbor,  III.,  Oalumet  Harbor v,  545;  vi,  2109 

Chicago  Harbor,  III.,  Calumet  River v,546;  vi,2113 

Cleveland  Harbor, Ohio v,611;  vii,2335 

Colbert  shoals,  Tennessee  River,  Ala v,  455;  vi,  1737 

Columbia  River,  Oreg.  and  Wash. ,  at  the  mouth v,  685;  vii,  2484 

Columbia  River,  below  mouth  of  Willamette  River v,  681 ;  vii,  2475 

Columbia  River,  between  Willamette  River  and  Vancouver v,  676;  vn,  2467 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls v,  671;  vii,  2458 

Congaree  River,  S.  C,  between  Columbia  and  Granby v,  263;  vi,  1248 

Conneaut Harbor,  Ohio v,616;  vii,2361 

Cumberland  River  above  Nashville,  Tenn.  (Lock  and  Dam  21 ) . .  v,  450;  vi,  1728 

Cumberland  Sound,  Ga.  and  Fla v,286;  vi,  1286 

Curtis  Bay,  Baltimore,  Md.,  channel  to v,  189, 1129 

Delaware  River,  N.  J.,  Pa.,  and  Del v,  156, 1065 

Detroit  River,  Mich v,600;  vii,2280 

Doff  River,  Miss v,341;  vi,  1416 

Duluth  Harbor.  Minn ,..  v,510;  vi,1971 

East  (Ambrose)  channel.  New  York  Harbor,  N.  Y v,134, 1009 

Elizabeth  River,  Va. ,  Hospital  Point,  Norfolk v,  226, 1186 

Erie  Basin,  Buffalo,  N.  Y.,  Lake  Erie  entrance v,624;  vii,2381 

Fall  River  Harbor,  Mass v,86,859 

Falls  of  Ohio  River  at  Louisville,  Ky v,  493;  vi,  1929 

Galveston  Harbor,  Tex v,381;  vi,1479 
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Gontinaing  contracts — Continued. 

Galveston  Harbor,  Tex. ,  inner  bar  to  Fifty-first  street v,  383;  vi,  1486 

Galveston-Houston  waterway,  Tex v,386;  vi,  1492 

Gloucester  Harbor,  Mass : v,  48, 808 

Gowanus  Bay  channels,  New  York  Harbor,  N.  Y v,  137, 1016 

Great  LeJces,  channels  in  connecting  waters  of v,  590;  vn,  2241 

Great  Pedee  River,  8.  C v,256;  vi,l238 

Gulfport,  Miss. ,  channel  to  Ship  Island  Harbor v,  349;  vi,  1424 

Hales  bar  lock,  Tennessee  River v,466;  vi,1739 

Hampton  Roads,  Va v,  227, 1189 

Harbor  Beach,  Mich v,684;  vi,2226. 

Hay  Lake  channel,  St  Marys  River,  Mich v,696;  vn,2269 

HiflsboroBay,  Fla v,302;  vi,1310 

Holland  Harbor,  Mich v,562;  vi,2176 

Honolulu  Harbor,  Hawaii i v,711;  vii,2664 

Horn  Island  Harbor,  Miss v,341;  vi,1418 

Hospital  Point,  Norfolk  Harbor,  Va v,226,1186 

Houston-Galveston  waterway,  Tex v,  386;  vi,  1492 

Hudson  River,  N.  Y v,128,978 

Huron  Harbor,  Ohio v,607;  vii,2323 

Illinois  and  Mississippi  Canal,  111 v,660;  vi,2144 

Indiana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky v,  493;  vi,  1929 

Judith,  Point,  R.  I.,  harbor  of  refuge v,88,862 

Kalamazoo  River,  Mich v,560;  vi,2169 

Kennebec  River,  Me v,  33, 791 

Kentucky  River,  Ky v,491;  vi,1912 

LevisaFork,  Biff  Sandy  River,  Ky : v,488;  vi,1901 

Lorain  Harbor, Ohio v,  609;  vii,  2829 

Louisville  and  Portland  Canal,  Ky v,493;  vi,1929 

Loutre,  Pass  a,  Mississippi  River,  sill  across v,  354;  vi,  1430 

Ludington  Harbor,  Mien v,  671;  vi,  2195 

Lvnn  Harbor,  Mass v,  53, 812 

Marquette  Harbor,  Mich v,520;  vi,2003 

Maumee  Bay  and  River,  Ohio,  Toledo  Harbor v,  602;  vii,  2299 

Michigan  Lake-Stui^geon  Ba^  Canal,  including  harbor  of  refuge .  v,  529;  vi,  2021 

Milwaukee  inner  harbor.  Wis v,537;  vi,2042 

Mississippi  River,  Head  of  Passes  to  Ohio  River v,  716;  vni,  3, 40 

Mississippi  River,  between  Missouri  and  Ohio  rivers v,  424;  vi,  1587 

Mississippi  River,  between  Missouri  River  and  St.  Paul v,  426;  vi,  1612 

Mississippi  River  at  Moline,  111 v,429;  vij^l652 

Mississippi  River,  sill  across  Pass  a  Loutre v,  354;  vi,  1430 

Mississippi  River,  between  St  Paul  and  Minneapolis v,  431;  vi,  1663 

Mississippi  River,  South  Pass v,358;  vi,1438 

Mississippi  River,  Southwest  Pass • v,  355;  vi,  1431 

Mississippi  River,  yicksbui^g  Harbor,  Miss v,  407;  vi,  1543 

MoUne  Harbor,  111 v,429;  vt,1662 

Monongahela  River,  W.  Va.  and  Pa v,  466, 468;  vi,  1824, 1827 

Mormon  channel,  San  Joaquin  River,  Cal v,650;  vii,2430 

Narragansett  Bay,  R.  I v,  84, 857 

Neches  River,  Tex.,  at  mouth v,375;  vi,1469 

Neebish  channels,  St.  Marys  River,  Mich v,  596;  vii,  2269 

New  Haven  Harbor,  Conn v,  100, 883 

New  London  Harbor,  Conn v,  94, 873 

New  York  Harbor,  N.  Y.,  Ambrose  channel v,  134, 1009 

New  York  Harbor,  N.  Y. ,  Gowanus  Bay  channels v,  137, 1016 

Norfolk  Harbor,  Va.,  Hospital  Point v,226,1186 

Northern /ind  Northwestern  Lakes,  channels  connecting v,  590;  vii,  2241 

Oakland  Harbor,  Cal v,646;  vn,2424 

Ocmulgee  River,  Ga v,  281;  vi,  1277 

Ohio  River,  Dams  Nos.  2-6 .•  v,475;  vi,1845 

Ohio  River,  Dams  Nos.  8,  11,  13,  and  18 v,481;  vi,1872 

Ohio  River,  Dam  No.  37 v,464;  vi,  1816 

Ohio  River,  Falls  of,  at  Louisville,  Ky v,493;  vi,1929 

Ouachita  River,  Ark.  and  La v,  403;  vi,  1528 

Pascagoula  River,  Miss.,  below  mouth  of  Dog  River v,  341 ;  vi,  1416 

Passaic  River,  N.  J v,  141, 1028 

Pass  a  Loutre,  MiflBissippi  River,  sill  across v,354;  vi,1430 
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Con  tinning  contracte — Continued. 

rataptK*()  River,  Md. ,  and  channel  to  Baltimore v,  186, 1125 

Patai)wo  River,  Md.,  channel  to  Curtia  Bay v,  189, 1129 

Pata{)6co  River,  Md.,  harbor  of  southwest  Baltimore  (Spring  Garden )  v,  189, 1130 

Pedee  River,  8.  C v,256;  vi,1238 

Philadelphia,  Pa.,  Delaware  River v,  156, 1065 

Plaquemme  Bayou,  La v,361;  vi,  1446 

Point  Judith,  R.  I.,  harbor  of  refuge v,  88, 862 

Portland  Harbor,  Me v,  35, 793 

Providence  Harbor  and  River,  R.  I v,  84, 857 

•      Red  Hook  channel,  New  York  Harlwr,  N.  Y v,  137, 1016 

Sabine  Lake  and  River,  Tex v,375;  vi,  1469 

St.  Johns  River,  Fla. ,  Jacksonville  to  the  ocean v,  288;  vi,  1 291 

St.  Joseph  Harbor,  Mich v,556;  vi,2161 

St  Marys  River,  Mich.,  at  the  falls v,592;  vii,2244 

St.  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels v,596;  vii,  2289 

Sandbeach  (Harbor  Beach )  harbor  of  refuge,  Mich v,  584;  vi,  2226 

San  Diego  Harbor,  Cal v,638;  vii,2409 

Sandusky  Harbor,  Ohio v,605;  vii,2316 

Sandy  Bajr,  Cape  Ann,  Mass.,  harbor  of  refuge ▼,46, 806 

San  Joaquin  River,  Cal.,  Stockton  and  Mormon  channels v,  650;  vii,  2430 

San  Pablo  Bay,  Cal v,648;  vii,2426 

San  Pedro,  Cal.,  Wilmington  inner  harbor v,  641 ;  vii,  2413 

San  Pedro  Bay,  Cal.,  Wilmington  outer  harbor v,  639;  vii,  2411 

Saugatuck  Harbor,  Mich v,560;  vi,2169 

Savannah  Harbor,  Ga v,270;  vi,  1259 

Savannah  River,  Ga.,  between  Augusta  and  Savannah v,  273;  vi,  1267 

Scott  Point,  Tennessee  River,  Ala.,  lock  at  Hales  bar,  near v,  455;  vi,  1739 

Ship  Island  Harbor,  Miss.,  channel  to  Gulfport v,  349;  vi,  1424 

South  Chicago  Harbor,  111.  (see  Calumet  Harbor) v,  545;  vi,  2109 

South  Pass,  Mississippi  River v,  358;  vi,  1438 

Southwest  Baltimore  Harbor,  Md.,  at  Spring  Garden v,  189, 1130 

Southwest  Pass,  Mississippi  River v,  355;  vi,  1431 

Spring  Garden,  southwest  Baltimore  Harbor,  Md v,  189, 1130 

Staten  Island  Sound,  N.  Y.  and  N.  J v,  143, 1033 

Stockton  channel,  San  Joaquiu  River,  Cal v,  650;  vii,  2430 

Sturgeon  Bay  Canal,  including  harbor  of  refuge v,  529;  vi,  2021 

Superior  Harbor,  Wis v,  510:  vi,  1971 

Tacoma  Harbor,  Wash v,699;  vn,2527 

Tampa  Bay,  Fla v,301;  vi,  1309 

Tampa  Harbor,  Fla.,  Hillsboro  Bay v,302;  vi,  1310 

Tennessee  River,  Ala.,  Colbert  and  Bee  Tree  shoals v,  455;  vi,  1737 

Tennessee  River,  Ala.,  Hales  bar  lock,  near  Scott  Point v,  455;  vi,  1739 

Toledo  Harbor,  Ohio v,602;  vii,2299 

Tombigbee  River,  Ala.,  between  mouth  and  Demopolis v,  335;  vi,  1402 

Trinity  River,  Tex.,  locks  and  dams v,  387;  vi,  1500 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky v,488;  vi,  1901 

Vicksbuij  Harbor,  Miss v,407;  vi,  1543 

Warrior  River,  Ala.,  above  Tuscaloosa v,  333;  vi,  1400 

Warrior  River,  Ala.,  below  Tuscaloosa v,  334;  vi,  1401 

Washita  (Ouachita)  River,  Ark.  and  La v,403;  vi,1528 

Waukegn  Harbor,  111 v,540;  vi,2047 

White  Kiver,  Ark.,  locks  and  dams  on  upiier  portion v,  416;  vr,  1570 

Willamette  River,  below  Portland,  Oreg v,  681 ;  vir,  2475 

Wilmington,  Cal.,  inner  harbor v,641;  a'ii,2413 

Wilmington,  Cal.,  outer  harbor v,  639;  vii,  2411 

Wilmington,  N.  C,  C^pe  Fear  River  at  and  below ^  v,251,1224 

WinyahBay,  S.  C v,258;  vi,  1241 

Woods  Hole  channel.  Mass v,  78, 849 

Yazoo  River,  Miss.,  at  the  mouth v,409;  vi,  1543 

Contracts,  continuing,    ^e  Continuing  contracts. 

Cooper  Creek,  N.  J.,  improvement  of v,  165, 1098 

Coosa  River,  Ga.  and  Ala.: 

Improvement  above  East  Tenn.,  Va,  and  Ga.  R.  R.  bridge v,  326;  vi,  1346 

Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge. .  v,  327;  vr,  1346, 1349 

Operating  and  care  of  locks  and  dams v,329;  vi-,1350 

Survey  of v,329;  vi,  1351 
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Cooeawattee  River,  Ga. : 

Bridge  at  Carters v,  726 

Improvement  of y,326,328;  vi,  1360 

Ck>oe  Bay,  Harbor,  and  Biver,  Oreg. : 

Improvement  of  entrance  to  bay  and  harbor v,  659, 668;  vii,  2443, 2454 

Improvement  of  harbor  by  dredging v,  661 ,  668;  vii,  2446, 2454 

Improvement  of  river v,662,668;  vii,  2448, 2454 

Ckxiuille  River,  Oreg.,  improvement  of v,  657, 668;  vii.  2441, 2454 

CJomey  Bayou,  La.,  improvement  of v,  405;  vi,  1538, 1539 

Corps  of  Imgineera: 

Civilian  assistants  to  engineer  officers '. v,  19 

Engineer  equipment  of  troojjs v,  18, 764, 776 

Engineer  School  of  Application,  buildings  for v,  748;  vii,  2825 

Laws  of  58th  Congress,  3d  session,  affecting  the vii,  2847 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers v,  752 

Personnel v,  3 

Cowlitz  River,  Wash. : 

Bridge  between  Kelso  and  Catlin v,  725 

Improvement  of v,  688;  vii,  2493 

Coyote  Creek,  CaL,  bridge  near  Alviso v,  724 

Craft,  water: 

See  also  Dredge  boats  and  Wrecks. 

Rules  govemmg  running  of  steamboats  on  certain  streams v,  719 

Croatan  Sound,  N.  C. ,  improvement  of  waterway  via v,  231 , 1 195 

Crockett  County,  Tenn.,  bridge  of ^ v,  724 

Crockett,  Fort,  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill  {see  aiao  Technical  details) v,  398;  vi,  1515;  vii,  3024 

Crooked  (Carrabelle)  River,  Fla.: 

Improvement  of  Carrabelle  bar  and  harbor v,  310;  vi,  1322 

Removal  of  wrecks  near  mouth  of v,  329;  vi,  1351 

Cross  Rip  light-ship,  Mass.,  removal  of  wreck  off v, 93, 869 

Crow  Wmg  County,  Minn.,  bridge  of v,  729 

Crystal  River,  Fla.,  improvement  of v,304;  vi,  1312 

Cuba,  defenses  of  Guantanamo  Bay v,  12, 14, 16 

Cumberland  River,  Tenn.  and  Ky.: 

Grauging  {see  Mississippi  River  Commission) v,  716;  viii,  8, 86 

Improvement  above  Nashville,  Tenn v,  460;  vi,  1728 

Improvement  below  Nashville,  Tenn v,448;  vi,  1724 

Cumberland  Sound,  Gra.  and  Fla. : 

Improvement  of v,  286;  vi,  1286 

Improvement  of  waterway  between  Savannah  and  Femandina. .  v,  285;  vi,  1283 

Removal  of  wrecks v,  288;  vi,  1290 

Current  River,  Ark.  and  Mo. ,  improvement  of v,  419;  vi,  1576 

Currituck  Sound,  N.  C,  improvement  of  waterway  via v,  232, 1196 

Curtis  Bay,  Baltimore,  Md.,  improvement  of  channel  to v,  189, 1129 

Cut-off,  Apalachicola  River,  Fla. ,  improvement  of v,  313;  vi,  1326 

Cuyaho^  River,  Ohio.    See  Cleveland  Harbor. 

Cypress  Bayou,  Tex.  and  La. ,  improvement  of v,  402;  vi,  1527 

B. 

Dalecarlia  reservoir,  Washington  Aqueduct,  D.  C v,  734;  vii,  2609 

Damariscotta  River,  Me.,  improvement  of v,33, 791 

Dams.    See  Canals,  Rivers  and  Harbors,  and  Waterways. 

D*  Arbonne  Bayou,  La.,  improvement  of v,  405;  vi,  1538, 1539 

Darien  Harbor,  Ga..  improvement  of v,  276;  vi,  1270 

Davidson,  Gren.  William  Lee,  monument  to ' v,  750;  vn,  2837 

Davis  Island  dam,  Ohio  River,  Pa. ,  operating  and  care v,  474;  vi,  1841 

Debris,  mining,  in  California v,  714;  vii,  2585 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  improvement  of  waterway  via.  v,  231, 1195 
Defenses,  seacoast.    See  Fortifications. 

Delanco,  N.  J.,  brid^  across  Rancocas  River v,  723 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of  {see  also  Technical  details) v,  5;  vn,  3007 

Delaware  Breakwater,  Del. ,  maintenance  and  repair  of v,  161, 1083 

Harbor  of  refuge  in  bay,  construction  of v,  162, 1084 

Improvement  of  river,  including  dredge  construction v,  156, 1065, 1096 
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Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del. — Continued. 

Lewes,  Del. ,  iron  pier,  maintenance  and  repair  of v,  161, 1082 

Marcushook,  Pa.,  improvement  of  ice  harbor v,  1(50, 1081 

Waterway  to  Chinooteague  Bay,  Va.,  improvement  of v,  184, 1 120 

Wrecks,  removal  of v,  1(53, 1085, 1086 

Delorme,  W.  Va.,  bridge  across  Tug  Fork  of  Big  Sandy  River v,  720 

Delta  Point,  La.  {see  Mississippi  River  Commission ) v,  716;  viii,  3, 40 

Department  of  Justice.    See  Attorney-General. 

Departments,  Executive,  Washington,  D.  C,  telegraph  line v,  738;  vu,  2619 

Depere,  Wis.: 

Improvement  of  Fox  River  above v,  541 ;  vi,  2049 

Improvement  of  Fox  River  below  {see  Green  Bay  Harbor) v,  528;  vi,  2019 

Depots,  engineer v,  15, 17, 18, 757, 775 

Derelicts.    See  Wrecks. 

Deschutes  River,  Wash.,  improvement  of  Olympia  Harbor v,  698;  vii,  2521 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 
care v,429;  vi,  1547 

Des  Plaines  River,  111.,  survey  for  waterway  from  Lockport,  III.,  to  St.  Louis, 
Mo v,548;  vi,2118;  vin,10,4l 

DetaiU,  technical,  of  engineering  methods.    See  Technical  details. 

Detroit  River,  Mich. : 

Bridffe  between  Groese  Isle  and  Stony  Island v,  729 

Discharge  of v,743;  vii,2782 

Harbor  lines  at  month  of  Rouge  River v,  718;  vii,  2296 

Improvement  of  . . , v,  6(X);  vii,  2280 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  590;  vii,  2241 

Removal  of  wrecks  at  Belle  Isle v,601;  vii,2288 

Survey  from  Detroit  to  Lake  Erie  for  21-foot  depth v,  602;  vu,  2292 

Surveys,  etc.  {see  Northern  and  Northwestern  Lakes) v,  739;  vu,  2775 

Disappearing  gun  carriages v,7,8 

Discbaive  measurements.    See  Gauging. 

Dismal  Swamp  Canal,  Va.  and  N.  C,  improvement  of  waterway  via v,  231, 1195 

District  of  Columbia.    See  Washington. 

Dividing  Creek  (La  Trappe  River),  Md.,  improvement  of v,  198, 1141 

Division,  engineers v,  20 

Divisions,  engineer v,  20 

Doboy  bar,  Ga.,  improvement  of v,  277;  vi,  1270 

Dock  lines.    See  Harbor  lines. 

Doff  River, 'Miss.,  improvement  of  {see  Pascagoula  River) v,  341;  vi,  1416 

Dolphins,  building  of v,  730 

Dominion  of  Cansida: 

Canal  of,  at  Sault  Ste.  Marie,  Ont,  commerce  through v,  594;  vii,  2250 

Dam  of,  across  St.  Lawrence  River v,  730 

Donaldsonville,  La.,  bridge  across  Bayou  I^afourche v,  727 

Double  Bayou,  Tex.,  improvement  oi. ^ v,389,390;  vi,  1502 

Drawbridges: 

See  aSo  Bridges. 

Rules  for  opening  of v,  719 

Drawinss.    See  Mai)s. 

Dredge  boats: 

Ashtabula  Harbor,  Ohio v,  615, 1092;  vii,2355 

Charleston  Harbor,  S.  C v,265,1086;  vi,  1250 

Cleveland  Harbor,  Ohio v,6ll,1092;  vn,2335 

Columbia  River,  Oreg.  and  Wash.,  mouth  of v,  681, 1089;  vii,  2484 

Conneaut  Harbor,  Ohio v,616,1092;  vii,2361 

Delaware  River v,  156, 1065, 1096 

Erie  Lake v,6t»2,1092 

Fairport Harbor,  Ohio v, 613, 1092;  vii,*2340 

Flonda,  works  in v,309;  vi,1319 

Key  West  Harbor,  Fla v,296,1095;  vi,1302 

Michigan  Lake,  harbors  on  eastern  shore v,553,1093 

Mississippi  River,  passes  of v,  354, 355, 1087, 1088;  vi,  1430, 1431 

Missifflipm  River,  Southwest  Pass v,  355, 1088;  vi,  1431 

ntl7''''^^^J^J^^'^ V,  134, 1009  1091 

pI^II.?^^  ^V? ""^JS v,668;  vn,2454 

sfjSh^^Sf^"^,^*^ V,  321  1090;  vi  1339 

St.  Johns  River,  Fla v  288  1089;  vi  1291 
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Dredge  boats — Continued. 

fendusky  Harbor,  Ohio v,605,1092;  vii,2316 

Savannah  Harbor,  Ga r v,270,1094;  vi,1259 

Southwest  Pass,  Mississippi  River v,  356, 1088;  vi,  1431 

Texas,  plans  and  cost  of  revolving  cutter  installed  on  the  Gen.  H.  M. 
Robert  and  comparative  cost  of  coal  and  oil  as  fuel  for  the  Gen.  C.  B. 

Comstock,  in  Galveston  engineering  district vii,  3036 

Toledo  Harbor,  Ohio v,602,1092;  vii,2299 

Dack  Creek  (Smyrna  River),  Del.,  improvement  of v,  182, 1118 

Duck  Island  Harbor,  Conn. ,  construction  of  harbor  of  refuge v,  98, 881 

Duluth  Canal  and  Harbor,  Minn. : 

Harbor  Unes "v,718;  vi,2011 

Improvement  of v,  510;  vi,  1971 

Improvement  of  channels  in  waters  connecting  Great  Lakes,  i . .  v,  590;  vii,  2241 

Dunkirk  Harbor,  N.  Y.,  improvement  of v,620;  vii,2373 

Durhams  Creek,  N.  C,  bridge  at  Bonnerton v,  730 

Dutch  Island  Harbor,  R.  I.  (see  Narragansett  Bay) v,  84, 867 

Duwamish  River,  Wash.,  improvement  of  (see  Puget  Sound) v,  696;  vii,  2514 

Duxbury  Harbor,  Mass.,  improvement  of v,66,828 

£. 

Eagle  River,  Mich. ,  survev  of  reef  in  Lake  Superior  near v,  744 

£ait  (Ambrose)  channel,  r^ew  York  Harbor,  N.  Y.: 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Removal  of  wreck v,  140, 1024 

£ast  Chester  Creek,  N.  Y.,  improvement  of v,118,960 

Eastern  Bay,  Md.  («e«  Claiborne  Harbor) v,194,1134 

Eastern  Branch,  Elizabeth  River,  Va.  {see  Norfolk  Harbor) v,  225, 1186 

Eastern  Branch  of  the  Potomac  (Anacostia  River),  D.  C: 

Bridge  at  Washington v,  729. 

Improvement  of v,  206, 1156 

Survey  of  United  States  land  within  flats  of v,  20 

East  Pass,*Carrabelle  Harbor,  Fla. ,  improvement  of v,  310;  vi,  1322 

East  River,  Ga.  («««  Brunswick  Harbor) v,283;  vi,  1279 

East  River,  N.  Y.: 

Bridge  across  (Manhattan  Bridge,  No.  3) v,  725 

Harbor  lines v,  718, 1006 

Improvement  of v,  123, 971 

East  River,  Wis.,  bridge  near  Green  Bav v,  726 

Eby  Slough,  Wash.  («e«  Puget  Sound) v,696;  vii,2514 

Echo  Bay  Harbor,  N.  Y.,  improvement  of v,116,957 

Edenton  Bay,  N.  C,  improvement  of v,  233, 1199 

Edisto  (South)  River,  S.  C,  waterway  via v,268;  vi,1256 

Eel  River,  Mass.  («««  Plymouth  Harbor) v, 67,829 

Egbert,  Fort,  Alaska,  road  to  Valdes v,752;  vir,2846 

Eighteenmile  Creek,  N.  Y.  (see  Oicott  Harbor) v,  629;  vii,  2391 

Electrical  connections  at  fortifications v,  10 

Elizabethport,  N.  J.,  harbor  lines  in  Arthur  Kill  and  Newark  Bay . .  v,  718, 1066, 1069 

Elizabeth  River,  N.  J.,  improvement  of v,  151, 1048 

Elizabeth  River,  Va.: 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point V,  225, 1185 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound .  v,  232, 1196 
Improvement  of  waterway* to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

Improvement  of  Western  Branch v,227,1188 

Elkpoint,  8.  Dak.  («««  Missouri  River) v,442;  vi,  1689 

Elk  River,  Md. : 

Improvement  of v,  190, 1130 

Removal  of  wrecks,  etc v,  202, 1147 

Elk  River,  Minn.,  bridge  of  village  of v,  720 

Elk  River  Shoals  Canal;  Tennessee  River,  Ala v,  465, 468;  vi,  1737, 1762 

Ellen  (scow),  removal  of  wi-eck  of v,  590 

Ellis  Island,  New  York  Harbor,  N.  Y. ,  harbor  lines v,  718;  1026 

Embankments v,  11 

ENO  1905 II 
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Emplacements v,  6, 7, 8, 13, 15 

Employees,  civilian  assistants  to  engineer  ofBcei;^ v,  19 

Endicott  Board v,  5, 7 

Engineer  dei>ot8 v,  15, 17, 18, 757, 775 

Engineer  divisions : v,  20 

Engineer  equipment  of  troops v,  18, 764, 776 

Engineering  methods,  technical  details  of.    See  Technical  details. 

Engineer  officers,  civilian  assistants  to v,  19 

Engineer  School  of  Application,  buildings  for v,  748;  vu,  2825 

Engineers,  Boards  of.    See  Boards. 
Engineers,  Cori>s  of: 

Civilian  assistants  to  engineer  officers v,  19 

£ng;ineer  equipmentof  troo^w v,  18, 764, 776 

Engineer  School  of  Application,  building  for v,  748;  vii,  2825 

Laws  of  58th  Congress,  3d  session,  affecting  the vii,  2847 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers v,  752 

Personnel v,  3 

Engineers,  division v,  20 

Engineers,  Office  of  the  Chief  of,  officers  on  duty v,  752 

Engineers,  The  Board  of .' v,  4,  755 

Equipment,  engineer,  of  troops v,  18, 764,  776 

Ene  Basin,  Bufialo,  N.  Y. : 

Improvement  of  Buffalo  entrance v,  625;  vii,  2382 

Improvement  of  Lake  Erie  entrance v,  624;  vii,  2381 

Erie  Harbor,  Pa.,  improvement  of v,  619;  vii,  2369 

Erie  Lake  (see  also  Northern  and  Northwestern  Lakes): 

Dredge  boat  for  harbors  on v,602,1092 

High  water  of  1838,  elevation  of vii,  2782 

Removal  of  wrecks v,  618, 619, 627;  vii,  2367, 2368 

Water  levels  (1860-1905 )  and  dischanjfes  ( 1860-1904 ) v,  743, 744 ;  vii,  2782 

Escambia  River,  Fla.,  improvement  of v,323;  vi,  1341 

Esopus  Creek,  N.  Y.  (we  Saugertiee  Harbor)  v,130,984 

Essex  County,  Mass. : 

Bridge  of,  across  Baas  River v,  724 

Bridge  of,  across  Merrimac  River v,  728 

Essex  River,  Maas.,  improvement  of v,  45, 806 

Estherville-Minim  Creek  Canal,  8.  C,  improvement  of v,  260;  vi,  1245 

Estimates  of  appropriations  required: 

Fortifications v,  15 

Rivers  and  harbors,  etc v,20 

Eureka,  Cal.: 

Bridge  across  Mad  River  Slouffh * v,727 

Improvement  at  (see  Humboldt  Harbor) v,  656;  vn,  2439 

European  and  North  American  Railway,  bridge  of v,  727 

Eva  R.  (schooner),  removal  of  wreck  of v,  140, 1024 

Everett  Harbor,  Wash.,  improvement  of v,  703;  vn,  2546 

Examinations  of  rivers  and  harbors,  required  by  act  of  March  3,  1905 v,  21 

Executive  Departments,  Washington,  D.  C,  telegraph  line v,738;  vn,2819 

Executive  Mansion  and  office,  Washington,  D.  C v,  738;  vii,  2619 

Exeter  River,  N.  H.,  improvement  of v,  41, 799 

Expenditures: 

Fortifications v,  13 

Rivers  and  harbors v,  19 

F. 

Fairhaven,  Mass.: 

Defenses  of  New  Bedford v,5 

Improvement  of  New  Bedford  Harbor v,80,851 

Fairmont,  W.  Va. ,  bridges  across  Monongahela  River v,  729 

Fairmont,  Morgantown  and  Pittsburgh  Railroad  Company,  bridges  of v,  729 

Fairport  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  613, 1092;  vir,  2349 

Removal  of  wrecks .  v  618-  vii   2367 

Wolf  J  ^^®'  ^r"^'  ^^^  ^'  (*^^  Cypress  Bayou) !,"!!!,  v,  402;  vi',  1527 

Fal  Riv^fS'o^^'SP'"''^'^"'®''^^^ v,367;  vi,1459 

*all  River  Harbor,  Mass.,  improvement  of v,86,859 
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Falls  of  Ohio  teiver,  Loaisville;  Ky.: 

Improvement  of v,  493j  vi,  1929 

Operating  and  care  of  Louisville  and  Portland  Canal v,  498;  vi,  1936 

Feather  River,  Cal. : 

Improvement  of v,652;  vii,2433 

Improvement  of,  by  California  Debris  Commission v,  714;  vii,  2585 

Femandina,  Fla.: 

Improvement  of  Cumberland  Sound v,286;  vi,  1286 

Improvement  of  waterwav  to  Savannah,  Ga v,  285;  vi,  1283 

Ferry  (Fairv)  Lake,  Tex.  and  La.  {see  Cypress  Bayou) v,  402;  vi,  1527 

Filtration  plant,  Washinj^ton  Aqueduct,  D.  C v,  736;  vii,  2614 

Finders,  range  and  position v,  7, 13 

Fire  control  at  fortifications v,  9, 13, 15 

Fire  Island  Inlet,  N.  Y.  (««  Great  South  Bay) v,127,976 

Fishing  Creek,  N.  C,  improvement  of v,236,1203 

Fish  traps,  or  weirs: 

In  Portland  (Me.)  engineering  district,  inspection,  etc.,  of,  recommenda- 
tion regaraing  funds  for v,  800 

In  Puget  Sound,  Wash.,  inspectioji  of v,  709;  vii,  2558 

Permits  fot  construction  of v,  730 

Fivemile  River  Harbor,  Conn. ,  improvement  of v,  110, 896 

Flag  River,  Wis.  («ee  Portwing  Harbor) v,514;  vi,1989 

Flat  Lake,  La.  («<?«  Grand  River) v,361;  vi,1446 

Flint  River,  Ga.,  improvement  of v,  316;  vi,  1329 

Flint  River,  Mich.,  improvement  of v,  583;  vi,  2224 

Floating  of  loose  logs,  etc.,  on  certain  streams,  rules  governing v,  719 

Florida: 

Defenses  of  Key  West  and  Tampa v,5 

Defenses  of  Pensacola v,  5 

Dredge  boat  for  Key  West  Harbor • v,296,1095;  vi,1302 

Dredge  boat  for  Pensacola  Harbor v,321,1090;  vi,1339 

Dredge  boat  for  St.  Johns  River v,  288, 1089;  vi,  1291 

Dredge  and  snag  boat  for  works  in v,  309;  vi,  1319 

Removal  of  water  hyacinths  from  waters  in v,  308;  vi,  1318 

Florida   Coast    Line    C&nal    and    Transportation    Company   {see   Indian 

River) v,293;  vi,  1299 

Florida  East  Coast  Railway  Company: 

Basin  at  Miami,  Fla.,  construction  of v,  294;  vi,  1300 

Bridge  of,  across  Halifax  River,  Fla v,  723 

Bridge  of,  across  St.  Lucie  River,  Fla v,  727 

Bridge  of,  across  San  Sebastian  River,  Fla v,  723, 724 

Flushing  Bay,  N.  Y.: 

Examination  and  survey v,  134, 990, 996 

Improvement  of v,  121, 967 

Foreign  possessions.     See  Insular  possessions. 

Fore  River,  Me.  («<•<;  Portland  Harbor) v,35,793 

Fore  ( Weymouth)  River,  Mass.,  improvement  of v,  62, 63, 824, 825 

Forked  Deer  River,  Tenn. : 

Bridge  across  South  Fork  at  Chestnut  Bluff v,724 

Improvement  of ^,447;  vi,1721,1722 

Fort  Crockett  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill  {see  also  Technical  details ) v,  398;  vi,  1515;  vii,  3024 

Fort  Egbert,  Alaska,  road  to  Valdes v,752;  vii,2845 

Fortifications  {see  also  Technical  details) : 

Appropriations v,  6, 13 

Board  of  Engineers,  The v,  4, 755 

Board  on  Fortifications  or  other  Defenses  ( Endicott  Board) v,  5, 7 

Board  of  Ordnance  and  Fortification v,  5 

Board  (Taft)  to  revise  project  of  Endicott  Board v,  7 

Carriages,  gun  and  mortar v,  7, 8 

Emplacements,  modernizing  the  older v,  8, 13, 15 

Estimates  of  appropriations  required v,  15 

Financial  statement v,  13 

Fire  control .*...  v, 9, 13, 15 

General  statement  and  progress  of  work ^ v,  5, 6 

Gun  and  mortar  batteries v,  5, 13, 15 

Insular  possessions v,  12, 14, 15 
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Preeervation  and  repair  of y,  10, 14,15 

Preservation  and  repair  of  torpedo  fltractoree v,  12, 15 

Projects V,  5, 7, 14, 15 

Bange  and  position  finders v,7,13 

Searchlights  and  electrical  connections v,  10, 14, 15 

Sea  walls  and  embankments ▼,  11, 14, 15 

Sites V,  10, 13, 15 

Submarine  mines v,  11, 12, 14, 15 

Supplies  for  seacoast  defenses v,  10, 14, 16 

Fort  Liavenworth,  Kans.,  engineer  depot v,17, 18,776 

Fort  Monroe,  Va.,  bridge  across  Mill  Creek v,  722 

Fort  Pierre,  S.  Dak.  (««  MisBouri  River) v,442;  vi,1689 

Fort  Point  channel,  Boston,  Mass. : 

Bridge  at  Dover  street v,  730 

Bridge  between  Northern  avenae  and  Oliver  street v,  726 

Improvement  of v,  60, 819 

Fosters  Point  Fla.,  bridge  across  St  Lucie  River v,  727 

Fox  River,  Wis.: 

Bridge  at  Green  Bay .' •. v,726 

Bridge  across  canal  at  Menasha v,  726 

Bridge  across  canal  at  Montello v,  725 

Bridge  at  Oshkosh v,722 

Improvement  of v,  541 ;  vi,  2049 

Improvement  below  Depere,  including  Green  Bay  Harbor v,  528;  vi,  2019 

Operating  and  care  of  locks  and  dams v,543;  vi,2053 

Franoonia  (vessel) ,  removal  of  wreck  of v,  288;  vi,  1290 

Frankfort  Harbor,  Mich.,  improvement  of v,  576;  vi,  2207 

Frauline  (schooner),  removal  of  wreck  of v,93,869 

Fredericksburg,  Va.,  monument  to  Gen."  Hugh  Mercer v,  739;  vii,  2619 

Frederick  the  Great,  statue  of v,749;  vii,2835 

French  Broad  River,  Tenn.,  improvement  of v, 458;  vi,  1774 

Frenchman  Bay,  Me. ,  defenses  of v,5 

Friend,  Lottie  K.  (schooner),  removal  of  wreck  of v,  163, 1086 

Fulton,  Julius,  jr.  (canal  boat),  removal  of  wreck  of v,  74, 836 

Fulton,  Miss.,  bridge  across  Tombigbee  River v,726 

G.  ♦ 

Galena  River. .111.,  operating  and  care  of  lock  and  dam v,  430;  vi,  1655 

Galleries,  cable v,  11 ,  14, 16 

Gallipolis,  Ohio,  ice  pier  (see  Ohio  River) v,  462;  vi,  1794 

Galveston    and    Brazos    Canal,    Tex.    (see    also    West    Galveston    Bay, 

etc.) V, 389, 390, 392;  vi,  1502, 1506 

Galveston  Ba]^  and  Harbor,  Tex.: 

Construction  of  sea  wall,  embankment,  and  fill  along  Fort  Crockett  Res- 
ervation, and  of  sea  wall  from  Thirty-ninth  to  Forty-fifth  streets  (see 

afoo  Technical  details) v,398;  vi,1616;  vii,3024 

Defenses  of  (see  also  Technical  details) v,  5, 11, 15;  vn,  3024 

Details  concerning  construction  and  operation  of  snag  boats,  plans  and 
cost  of  revolving;  cutter  installed  on  dredge,  and  comparative  cost  of 

coal  and  oil  as  fuel  for  dredge,  in  Galveston  engineering  district vn,  3034 

Improvement  of  Galveston-Texas  City  channel v,  384;  vi,  1489 

Improvement  of  harbor  entrance v,  381;  vi,  1479 

Improvement  of  harbor  from  inner  bar  to  Fifty-first  street v,  383;  vi,  1485 

Improvement  of  waterway  to  Houston,  incluains  revised  project  and 
estimate  by  Board  of  Fngineers  for  Rivers  and  Harbor. .  v,  385;  vi,  1492, 1495 

Improvement  of  West  Bay v,389,392;  vi,  1605 

Removal  of  wrecks  in  West  Bay v,399;  vi,  1516 

Gasconade  River,  Mo.,  improvement  of v,  446;  vi,  1705 

Gauging: 

CJolumbia  River,  Or^.  and  Wash v,691;  vii,2496 

Michigan,  Lake,  variations  in  surface  level  on  east  shore v,  653 

Mississippi  River  and  principal  tributaries v,  441, 716;  vi,  1687;  viii,  8, 86 

Northern  and  Northwestern  Lakes,  levels  (1860  to  1906)  and  dLscharees 

P    ,     (1860tol9(H).       : : v,7^vn,2782 

Gedney  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  134, 1009 
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General  0.  B.  Oomstock  (dredge),  comparative  cost  of  coal  and  oil  as  fuel 

for VII,  3036 

General  Franz  Sigel  (schooner),  removal  of  wreck  of v,  618;  vii,  2367 

General  H.  M.  Robert  (dredge),  plans  and  cost  of  revolving  cutter  installed 

on vii,  3086 

General  S.  M.  Mansfield  (snag  boat),  details  concerning  construction  and 

operation vii,  3034 

Genesee  River,  N.  Y.  (««j  Charlotte  Harbor) v,630;  vii,  2392 

Greorge  Lake,  St.  Johns  River,  Fla.  (see  Volusia  bar) v,  291;  vi,  1296 

Georges  River,  Me.,  improvement  oi f,31, 789 

Georgetown  Harbor,  D.  C.     {See  Washington.) 

Georgetown  Harbor,  S.  C,  improvement  of  (see  Winyah  Bay) v,268;  vi,  1241 

Georgia,  defenses  of  coast  (see  also  Technical  details) v,  5;  vii,  3016 

Grermanic  (steamer),  removal  of  wreck  of vii,  2288 

Githens,  Mary  U.  (steamer),  removal  of  wreck  of v,  186, 1122 

Gladstone  Harbor,  Mich. ,  improvement  of .-.  v,  525;  vi,  2015 

Glenoove  Harbor,  N.  Y.,  improvement  of v,  121, 966 

Glenn  Coun^,  Cal.,  bridge  of v,724 

Gloucester  Harbor,  Mass.,  improvement  of . : v,  48, 808 

Goddell  Bayou,  La. .  removal  of  water  hyacinths v,  380;  vi,  1476 

Golconda,  111.  (««e  Ohio  River) v.  462;  vi,  1786 

Golden  Gate,  OaL,  channel  to  Carquinez  Strait  (see  San  Pablo  Bay ) . .  v,  648;  vii,  2426 

Goodwin  (barge),  removal  of  wreck  of v,  353;  vi,  1428 

Gordon  County,  Ga. ,  bridges  of 4 v,  725 

Gordons  Ferry,  Ga. ,  bridge  across  Oostenaula  River ■-      v,  725 

Goshen  Creek,  N.  J.,  improvement  of v,  169, 1101 

Goeport  Harbor,  N.  H.  (V««  Isles  of  Shoals  Harbor) v,39,797 

Government  Printing  Office,  Washington,  D.  C. : 

Erection  of  new  Duilding v,747;  vii,2823 

Repairs  to  old  building v,748;  vii,2824 

Telegraph  line v,738;  vii,2619 

Government  telegraph  line,  Washington,  D.  C v,  738;  vii,  2619 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlargement  of v,  139, 1021 

Gowanus  Bay  and  Canal,  N.Y.,  improvement  of v,137,1016 

Granby,  S.  C.: 

Construction  of  lock  and  dam  in  Congaree  River v,  263;  vi,  1248 

Improvement  of  Congaree  River  by  open-channel  work v,  262;  vi,  1247 

Grand  Calumet  River,  111.  and  Ind. : 

Improvement  of , v,  546;  vi,  2113 

Improvement  of  Calumet  (South  Chicago)  Harbor v,  645;  vi,  2109 

Grand  Haven  Harbor,  Mich. ,  improvement  of v,  563;  vi,  2179 

Grand  Island,  Sacramento  River,  Cal.,  bridgeat v,726 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge v,  523;  vi,  2008 

Grand  Marais,  Minn.,  improvement  of  harbor v,  508;  vi,  1967 

Grand  Rapids,  Mich.  *  See  Grand  River. 

Grand  Rapids,  Wabash  River,  lock  and  dam v,  500, 502;  vi,  1945, 1947 

Grand  River,  La. : 

Improvement  of v,361;  vi,1446 

Removal  of  water  hyacinths v,380;  vi,1476 

Grand  River,  Mich. : 

Bridge  at  Bassriver v,  725 

Harbor  lines  at  Grand  Rapids v. 718;  vi,2215 

Improvement  of v,  565;  vi,  2184 

Improvement  of  Grand  Haven  Harbor v,  563;  vi,  2179 

Grand  River,  Ohio,  improvement  of  Fairport  Harbor v,  613;  vii,  2349 

Grant  (army  transport),  conversion  into  dredge v,  685, 1089;  vii,  2484 

Granton,  N.  J.,  bridge  across  Bellmans  Creek v,  724 

Grant  statue,  Washin^n,  D.  C v,738;  vii,2619 

Grays  Ferry,  Schuylkill  River,  Pa.,  removal  of  wreck  at v,  163, 1085 

Grays  Haroor,  Wash. : 

Improvement  of,  including  bar  entrance v,  693;  vii,  2508 

Improvement  of,  between  Aberdeen  and  the  entrance v,  695;  vii,  2511 

Great  Kanawha  River,  W.  Va. : 

Improvement  of v,  485 ;  vi,  1882 

Operating  and  care  of  locks  and  dams v,  486;  vi,  1883 

Great  Lakes: 

Bulletins v,743;  vn,2781 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 
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Great  Lakes — Continaed. 

Defenses  of v,  5 

Discharges,  table  of  (1860  to  1904) v,743;  vii,2782 

Dredge  Boat  for  harlxirs  on  Lake  Erie v,  603, 1092 

Dre<lge  boat  for  harbors  on  eastern  shore  of  Lake  Michigan v,  550, 1093 

High  water  of  1838,  elevations  of vn,2782 

lm[)rovement  of  (channels  in  waters  connecting v,  590;  vii,  2241 

Magnetic  observations  along  shores  of  lakes  Superior  and  Michigan vii,  2791 

Navigation  of,  in  1841 ,  conditions  governing v,  742 

Survey  of  waters  connecting  lakes  Superior  and  Huron v,  602;  vii,  2289 

Surveys  and  chart« v,  739;  vii,2775 

Water  levels  (1860tol905) v,743;  vii,2782 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in v,  553 

Great  Northern  Railway  Company,  bridge  of v,  722 

Great  Pedee  River,  S.  C.,  improvement  of v,256;  vi,1238 

Great  Salt  Pond;  Block  Island,  R.  L,  improvement  of v,  92, 867 

Great  S<mUis  Bay,  N.  Y.,  improvement  of  harbor v,  631 ;  vii,  2395 

Great  South  Bay,  N.  Y. : 

Improvement  of v,  127, 976 

Removal  of  wre<'k  off  Browns  Point v,  134, 990 

Green  Bay  Harbor,  Wis. : 

Bridge  across  East  River v,  726 

Bridge  across  Fox  River v,  726 

Improvement  of v,  528;  vi,  2019 

Green  Jacket  shoal,  Providence  River,  R.  I.,  removal  of v,  85, 857 

Greenport  Harbor,  N.  Y.,  harbor  lines v,  718, 1003 

Green  River,  Ky. : 

Improvement  above  mouth  of  Big  Barren  River v,  604;  vi,  1949 

Operating  and  care  of  locks  and  dams v,  605;  vi,  1952 

Greensboro,  N.  C,  monuments  to  Generals  Nash  and  Davidson v,  750;  vii,2837 

Greenville  Harbor,  Miss,  (see  Mississippi  River  Commission) v,  716;  viii,3,40 

Greenwich  Harbor,  Conn.,  improvement'of v,  112, 896 

Gring,  Charles  (barge),  removal  of  wreck  of v,  202, 1147 

Grosse  Isle,  Detroit  River,  Mich.,  bridge  at v,  729 

Grosse  Tete  Bayou,  La.,  removal  of  water  hyacinths v,  380;  vi,  1476 

Grounds,  public  buildings  and,  District  of  Columbia v,  738;  vii,  2619 

Guadalupe  River,  Tex.,  bridge  near  Kemper  City v,  727 

Guam  Island,  defenses  of v,  12 

Guantanamo  Bay,  Cuba,  defenses  of v,  12, 14, 15 

Guilford  battle  grounds,  N.  C,  monuments  to  Generals  Nash  and  David- 
son   v,  750;  VII,  2837 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor v,  349;  vi,  1424 

Gulf  States,  removal  of  water  hyacinths:     . 

From  Florida  waters v,  308 ;  vi,  1318 

From  Louisiana  waters •. v,  380;  vi,  1476 

From  Texas  waters v,380;  vi,  1476 

Gun  and  mortar  batteries .• v,  5, 13, 15 

Guyandot,  W.  Va.,  bridge  across  Guyandot  River v,  726 

Guyandot  River,  W.  Va. ,  bridge  between  Guyandot  and  Huntington v,  726 

H. 

Hackensack  River,  N.  J.,  bridge  near  Marion v,  728 

Hales  bar,  Tennessee  River,  construction  of  lock  and  dam v,  455, 456;  vi,  1739 

Halifax  River,  Fla.,  bridge  at  Ormond v,723 

Hammond,  Ind. ,  improvement  of  Calumet  River v,  546;  vi,  2113 

Hampden  County,  Mass.,  bridge  of v,720 

Hampton  Roads,  Va. : 

Defenses  of  («e«  a&o  Technical  details) v,5;  vii,3009 

Improvement  of v,  227, 1189 

Improvement  of  approaches  to  Norfolk  Harbor v,  225, 1 185 

Hampton  Roads  Railway  and  Electrical  Company,  bridge  of *  v,  722 

Hannibal,  Mo.: 

Harbor  lines  in  Mississippi  River v,718;  vi,1657 

Improvement  of  Mississippi  River v. 426;  vi.l613 

Harbor  Beach  (Sandbeach) ,  Mich. :  »       »      » 

Improvement  of  harbor  of  refuge v.  584;  vr,  2226 

Water  levels y;;;/;/;  v,  744;  .vii,  2782 
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Hafbor  lines,  establishment  of V,  718 

Arthur  Kill,  N.  Y.  andN.  J v,  718, 1056, 1059, 1062 

Boston  Harbor,  Mass v,  718, 836 

Carters  Creek,  Va v,718,1182 

Charles  River,  Mass v,  718, 836 

Detroit  River,  Mich v,718;  vii,2296 

Duluth  Harbor,  Minn v,718;  vi,2011 

East  River,  N.  Y v,718,1006 

Elizabethport,  N.  J v,  718, 1056, 1059 

Ellis  Island,  New  York  Harbor,  N .  Y v,  718, 1025 

Grand  Rapids,  Mich v,718;  vi,2215 

Grand  River,  Mich v,718;  vi,2216 

Greenport  Harbor,  N.  Y v,718,1003 

Hannibal,  Mo v,718;  vi,1657 

Kansas  City,  Mo.  and  Kans v,  718;  vi,  1708 

Kansas  River,  Mo.  and  Kans v,  718;  vi,  1708 

Kaw  (Kansas)  River,  Kans.  and  Mo v,  718;  vi,  1708 

McKeesport,  Pa v,718;  vi,1865 

Matagorda  Bay,  Tex v,718;  vr,  1516 

Mississippi  River,  Hannibal,  Mo v,718;  vi,1657 

Missouri  Kiver,  Kansas  City,  Mo.  and  Kans v,  718;  vi,  1708 

Monongahela  River,  Pa v,718;  vi,  1865, 1869 

Newark  Bay v,  718, 1056 

New  York  Harbor,  Arthur  Kill,  N.  Y.  and  N.  J v,  718, 1056, 1059, 1062 

New  York  Harbor,  East  River,  N.  Y v,  718, 1006 

New  York  Harbor,  Elizabethport,  N.J v,  718, 1056, 1059 

New  York  Harbor,  Ellis  Island,  N.Y v,  718,1025 

New  York  Harbor,  Newark  Bay v,  718, 1056 

New  York  Harbor,  Rossville?  N.  Y v,  718,1062 

New  York  Harbor,  Smoking  Point,  Arthur  Kill,  N.  Y v,  718, 1062 

New  York  Harbor,   Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and 

N.J v,  718, 1056, 1059, 1062 

Pittsburg  Harbor,  Pa v,718;  vi,  1865, 1869 

Port  Lavaca,  Tex v,718;  vi,1516 

Port  Perry,  Pa v,718;  vi,1869 

Rossville,  N.Y v.718,  1062 

Si^naw  Harbor  and  River,  Mich * v,  718;  vi,  2235 

Smoking  Point,  Arthur  Kill,  N.Y v,  718, 1062 

Staten  Island  So«nd  (Arthur  Kill),  N,  Y.  and  N.  J v,  718, 1056, 1059, 1062 

Weems,Va v,  718, 1182 

Wilson,  Pa ; v,718;  vi,1865 

Harbors  and  rivers.     (See  Rivers  and  harbors. ) 

Harding,  Albert  H.  (schooner) ,  removal  of  wreck  of v,  74;  836 

Hardings  Beach,  Mass.,  removal  of  wreck  off v,93;  869 

Harlem  River,  N.  Y. : 

Bridge  across  ship  canal  at  Broadway  crossing v,  727 

Improvement  of v,  124, 973 

Removal  of  wrecks v,  134, 989 

Harlowe  Creek,  N.  C,  improvement  of  waterway  via v,  243, 1210 

Harman,  Frank  P.,  bridge  of v,  720 

Harrisburg,  Oreg.,  bridge  across  WDlamette  River v,  728 

Hartford,  Conn.    Sse  Connecticut  River. 

Hartford,  W.  Va.,  ice  harbor  (see  Ohio  River) v,  462;  vi,  1794 

Hart,  Levi  (schooner),  removal  of  wreck  of..-* v, 93, 868 

Harvesta  chemical  compound,  use  of v,  308, 380;  vi,  1318, 1476 

Hat  Slough,  Wash.  («e«  Puget  Sound) , v,696;  vii,2514 

Haverhill,  Mass.,  bnd^  over  Merrimac  River y,  728 

Havre  de  Grace,  Md.,  improvement  of  Susquehanna  River v,  191, 1131 

Hawaiian  Islands: 

Defenses  of v,  12, 15  • 

Improvement  of  Honolulu  Harbor v,  711;  vii,  2564 

Improvement  of  Pearl  Harbor v,710;  vii,2563 

Plan  and  estimate  of  cost  of  existing  project  for  Honolulu  Harbor,  v,  711 ;  vii,  2565 
Hay  L^ke  channel,  St.  Marys  River,  Mich. : 

Improvement  of v,  596;  vii,  2269 

Improvement  of  channels  in  waters  connecting  Great  Lakes v,  590;  vii,  2241 

Survey  of v,602;  vii,2289 
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Helena  Harbor,  Ark.  (gee  MissisBippi  River  Comminion) v,  716;  vm,  3, 40 

Hell  Gate,  East  River,  N.  Y.,  improvement  of v,  123, 971 

Hempetead  Harbor,  N.  Y.,  improvement  of  (see  Glencove  Harbor) v,  121,966 

Henderson  Bay,  Wa«h,,  brid^  at  Purdy v,724 

Hennepin  Canal,  111.    See  IllinoiH  and  Missifisippi  Canal. 

Henry,  Cape,  Va.,  defenses  at v,5 

Hermann,  Mo.,  improvement  of  Missouri  River v,  442, 444;  vi,  1689 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam  at v,  478, 479;  vi,  1854, 1857 

Highway  bridges,  Potomac  River,  Washington,  D.  C. : 

Aqueduct  Bridge v,731;  vii,2603 

To  replace  Long  Bridge v,732;  vii,2605 

Highways.    See  Roads. 

Hilja(bark),  removal  of  wreck  of v,353;  vi,  1428 

Hillsboro  Bay  and  River,  Fla. ,  improvement  of v,  302;  vi,  1310 

Hiwassee  River,  Tenn. : 

Bridge  near  mouth  of  Ocoee  River v,725 

Improvement  of v,460;  vi,1778 

Hockingport,  Ohio,  ice  harbor  in  Ohio  River v,  462;  vi,  1794 

Holland  Harbor,  Mich.,  improvement  of v,  662;  vi,  2175 

Holmes  River,  Fla.,  improvement  of v,  320;  vj,  1337 

Holston  River,  Va.  and  Tenn. ,  improvement  of v,  461 ;  vi,  1779 

Home  City,  Ohio,  Lock  and  Dam  37,  Ohio  River v,464;  vi,1816 

Homochitto  River,  Miss.,  improvement  of v,  365;  vi,  1457 

Honolulu  Harbor,  Hawaii: 

Defenses  of v,  12, 15 

Improvement  of v,  711;  vii,  2564 

Plan  and  estimate  of  cost  of  existing  project - v,  711 ;  vii,  2565 

Hook  Canal,  N.  Y.,  bridge  at  mouth  of  Hook  Creek v,730 

Hook  Creek,  N.  Y.,  bridge  at  Meadowmere ." v,  727 

Hookton,  Cal.  («€«  Humboldt  Harbor) v,656;  vn,2439 

HopefieldBend,Mis8issippiRiver(<eeMi88issippiRiverCommis8ion).  v,  716;  vni,3,40 

Hoquarten  Slough,  Oreg.  (see  Tillamook  Bay ) v,  667, 668;  vn,  2462 

Horn  Island  Harbor  and  Pass,  Miss. : 

Improvement  of  harbor  (see  Pascagoula  River) v,  341 ;  vi,  1416 

Improvement  of  pass v,  346;  vi,  1421 

Removal  of  wreck  in  harbor v,  353;  vi,  1428 

Hospital  Point,  Norfolk  Harbor,  Va.,  removal  of v.  226, 1186 

Housatonic  River,  Conn. : 

Improvement  of •. v,  104, 889 

Improvement  of  Milford  Harbor v,  103, 888 

House  Committee  on  Rivers  and  Harbors.     See  Committee,  etc. 
Houston,  Tex.,  improvement  of  waterway  to  Galveston,  including  revised 
project   and    estimate    by  Board   of    Engineers    for    Rivers   and    Har- 
bors      v,385;  VI,  1492,1496 

Howard  University  reservoir,  VVashin^n,  D.  C v,  734;  vu,  2609 

Howell,  Capt.  C.  W.  (snag  boat),  details  concerning  construction  and  opera- 
tion   vii,3034 

Howland  Improvement  Company,  bridges  of v,  725 

Hudson  River,  N.  Y.  (see  also  New  York  City  and  Harbor): 

Improvement  of ' v,  128, 978 

New  York  Harbor,  removal  of  wrecks v,  134, 140. 989, 1024 

Peekskill  Harbor,  improvement  of v,  132, 987 

Rondout  Harbor,  improvement  of v,  131, 986 

Saugerties  Harbor,  improvement  of v,  130, 984 

Tarrytown  Harbor,  improvement  of v,  133 

Humboldt  Harbor  and  Bay,  Cal. ,  improvement  of v,  656;  vn,  2489 

Humboldt  Northern  Railway  Company,  bridge  of v,  727 

Huntington,  N.  Y'.,  improvement  of  harbor % v,  120, 965 

Huntington,  W.  Va. ,  bridge  across  Guyandot  River v,  726 

Huron  Harbor,  Ohio,  improvement  of v,  607;  vii,  2323 

Huron  Lake  (see  also  Northern  and  Northwestern  Lakes): 

High  water  of  1838,  elevation  of vii,2782 

Improvement  of  harbor  of  refuge  at  Harbor  Beach,  Mich v,  584;  vi,  2226 

Survey  of  waterway  to  Lake  Superior,  including    Hay  I^ke  chan- 

«r"f^  V   -V-; v,602;  vn,2289 

Water  levels  (1860-1905)  and  discharges  ( 1860-1904) v,  743, 744;  vn,  2782 
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HutchinBon  River,  N.  Y.  (•««  East  Chester  Creek) v,117,960 

Hyacinths,  water,  removal  of: 

From  Florida  waters v,308;  vi,1318 

From  Louisiana  waters v,  380;  vi,  1476 

From  Texas  waters v,380;  vi,1476 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge v,74,842 

Hydraulic  mining  in  California v,  714;  vn,  2586 

Hydraulics.    See  Gauging  and  Great  Lakes. 

Hydrology.    See  Gauging  and  Great  Lakes. 


Idler  (yacht),  removal  of  wreck  of v,  618;  vii,  2367 

Illinois  and  Mississippi  Canal,  III. : 

Construction  of v,  660;  vi,  2144 

Operating  and  care v,  430;  vi,  1653 

Illinois  River,  111. : 

Bridge  at  Peoria v,  723 

Improvement  of v,  548;  vi,  2137 

Operating  and  care  of  locks  and  dams v,  549;  vi,  2141 

Survey   lor    waterway     from    Lockport,    111.,    to    St.     Louis,    Mo., 

via v,548;  vi,2118;  viii,10,41 

Indiana  Chute,  Falls  of  Ohio  River,  improvement  of v,  493;  vi,  1929 

Indian  River,  Fla.,  improvement  of v,  293;  vi,  1299 

Indian  River  Bay,  Del.,  waterway  via jj, v,  184, 1120 

Inland  waterways.    See  Canals  and  Waterways. 
Inside  routes.    See  Canals  and  Waterways. 
Insular  possessions: 

Defenses  of v,  12, 14, 15 

Improvement  of  Honolulu  Harbor,  Hawaii v,  711 ;  vii,  2564 

Improvement  of  Pearl  Harbor,  Hawaii v,  710;  vii,  2563 

Plan   and    estimate  of   cost  of   existing  project   for  Honolulu    Har- 
bor   v,711;  vn,2565 

International  Commission,  Permanent,  of  Congresses  of  Navigation v,  71 7 

Ironton,  Ohio,  bridge  across  Ohio  River v,  721 

Island  possessions.    See  Insular  possessions. 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via v,  184, 1120 

Isles  of  Shoals,  Me.,  improvement  of  harbor  at v,  39, 797 

Istokpoga  Creek,  Fla.  (wc  Kissimmee  River) v,  297;  vi,  1303 

Itasca  (>)unty,  Minn.,  bridge  of v,  720 

Itawamba  County,  Miss.,  bridge  of v,  726 

J. 

Jacksonville,  Fla.: 

See  also  St.  Johns  River. 

Removal  of  wreck  in  St.  Johns  River v,  309;  vi,  1320 

Jamaica  and  Rockaway  Turnpike  Company,  bridge  of v,  730 

James  River,  Va. : 

Improvement  of v,  222, 1177 

Protection  of  Jamestown  Island .' v,  228, 1179 

Jamestown  Island,  James  River,  Va.,  protection  of v,  223, 1179 

Jefferson,  Tex.,  improvement  of  Cypress  Bayou v,  402;  vi,  1527 

Jefferson,  Thomas,  statue  of '. v,  738;  vii,  2619 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via v,  285;  vi,  1283 

Johnsons  Bayou,  La.,  improvement  of v,  374;  vi,  1468 

Johnsons  Creek,  or  River,  Conn,  {see  Bridgeport  Harbor) v,  106, 891 

Joint  resolutions,   Fiftv-eighth  Congress,  third  session,  affecting 

Corps  of  Engineers . /. vii,2861,  2852,2867,2892 

Jones  Creek,  Md.,  bridge  across v,  725 

Judith,  Point,  R.  L: 

Construction  of  harbor  of  refuge v,  88, 862 

Improvement  of  pond  entrance v,  89, 864 

Removal  of  wreck  off v,  93, 869 

Jupiter  Inlet,  Fla.  (see  Indian  River) v,  293;  vi,  1299 

Justice,  Department  of.    See  Attorney-General. 
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K. 

Kalamazoo  River,  Mich.,  improvement  of v,560;  vi,2109 

Kampeville  lock  and  dam,  Illinoia  River,  111 v,  548, 649;  vi,  2137, 2141 

Kanawha  River,  W.  Va. : 

Improvement  of v,485;  vi,  1882 

Operating  and  care  of  locks  and  dams v,  486;  vi,  1883 

Kansas  City,  Mo.  and  Kans.    See  Kansas  and  Missoori  rivers. 

Kansas  City  Viaduct  and  Terminal  Railway  Company,  bridge  of v,  727 

Kansas  River,  Mo.  and  Kans. : 

Bridge  at  Kansas  City  ^Chicago,  Rock  Island  and  Pacific  Railway) v,  726 

Bridge  at  Kansas  City  (Kansas  City  Viaduct  and  Terminal  Railway)  ..     v,  727 

Bridge  at  Topeka v,  724 

Harbor  lines  at  Kansas  City v,718;  vi,1708 

Karquines  Strait,  Cal.,  channel    to    the   Golden   Gate    {see    San    Pftblo 

Bay)  v,648;  vii,2428 

Kaw  River,  Mo.  and  Kans.    See  Kansas  River. 

Kelsey,  Hattie  V.  (schooner),  removal  of  wreck  of v,  140, 1024 

Kelso,  Wash.,  bridge  across  Cowlitz  River v,725 

Kelso  Bridge  Company,  bridge  of v,  725 

Kemper  City,  Tex. ,  bridge  across  Guadalupe  River ." v,  727 

Kenauskeag  River,  Me.: 

Bridge  at  Bangor v,727 

Improvement  of  {see  Penobscot  River) v,  26, 786 

Kennebec  River,  Me. : 

Defenses  of v,  5, 10 

Improvement  of v,  33, 791 

Kennebunk  River,  Me.,  improvement  of v,  38, 796 

Kenosha  Harbor,  Wis.,  improvement  of v,  539;  vi,  2045 

Kent,  Wash.,  bridge  across  White  River v,722 

Kentucky  River,  Ky. : 

Improvement  of v,  491;  vi,  1912 

Operating  and  care  of  locks  and  dams v,  493;  vi,  1918 

Kerrs  Run,  Ohio,  ice  harbor  in  Ohio  River v,  462;  vi,  1794 

Kewaunee  Harbor  and  River,  Wis. : 

Bridge  at  Kewaunee v,  727 

Improvement  of  harbor v,  531 ;  vi,  2029 

Keweenaw   Bay,  Mich.,  waterway  to  Lake  Superior,   improvement  and 

care v,  518, 520;  vi,1996 

Keyport  Harbor,  N.  J.,  improvement  of v,148,1040 

Key  West  Harbor,  Fla.: 

Defenses  of v,5 

Improvement  of,  including  dredge  construction v,  296, 1095;  vi,  1302 

Kill  van  Kull,  N.  Y.  and  N.  J.,  improvement  of  Staten  Island-New  Jersey 

channel v,  144, 1035 

King  County,  Wash.,  brid^  of v,722 

Kingston,  R.  I.: 

Construction  of  Point  Judith  harbor  of  refuge v,88,8e2 

Improvement  of  entrance  to  Point  Judith  Pond v,  89, 864 

Removal  of  wreck  off  Point  Judith v,  93, 869 

Kingston  Bay,  Mass.  {see  Duxbury  Harboi') ^ v,  66, 828 

Kinnickinnick  River,  Wis.  {see  Milwaukee  Harbor) v,  537;  vi,  2042 

Kinston,  N.  C,  bridge  acro.s8  Neuse  River v,725 

Kiowa  (steamship),  removal  of  wreck  of v,  74, 835 

Kissimmee  Lake  and  River,  Fla.,  improvement  of v,  297;  vi,  1303 

Kitchens  Point,  Fla. ,  bridge  across  St.  Lucie  River v,  727 

KosciuHzko,  Gen.  Thaddeus,  statue  of v,738;  vii,2619 

li. 

La  Crosse  Harbor,  Wis.,  improvement  of v,  430;  vi,  1657 

Lafourche  Bayou,  La. : 

Bridge  near  Donaldsonville v,  727 

Improvement  of v,  359;  vi,  1444 

Lagrange  Bayou,  Fla.  («t'e  Holmes  River) v,320;  vi,l337 

Lagrange  lock  and  dam,  Illinois  River,  111 v,548.549:  vi, 2137,2141 

Lakes,  Great.     See  Great  Lakes. 
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Lake  Washin^on  Canal,  Wash.,  improvement  of v,  701;  vii,  2541 

LAmb,  L.  L.  (barge),  removal  of  wreck  of v,618;  vn,2367 

Lambs,  S.  C,  removal  of  wreck  near v,  270;  vi,  1258 

Lamprey  River,  N.  H.  («e«Cocheco  River) v,39,798 

L*  Anguille  River,  Ark. ,  improvement  of ^ v,  421 ;  vi,  1579 

Larchmont  Harbor,  N.  Y.,  improvement  of v,  115, 956 

La  Trappe  River,  Md.,  improvement  of v,  198, 1141 

Lauderaale  County,  Tenn.,  bridge  of v,724 

Laura,  Anna  (schooner),  removal  of  wreck  of v,93,869 

Lavaca  River,  Tex.,  bridge  near  Texana v,727 

Laws  of  58th  Congress,  3a  session,  affecting  Corps  of  Engineers vii,  2847 

Leaf  River,  Miss.,  improvement  of v,  344;  vi,  1419 

Leaming,  Richard  S.  (schooner),  removal  of  wreck  of v,  93, 869 

Leavenworth,  Fort,  Kans.,  engineer  depot v,  17, 18, 775 

Leckrone  and  Little  Whiteley  Railroad  Company,  bridge  of v,  722 

Lee,  A.  L.  (schooner),  removal  of  wreck  of v,  186, 1123 

Leech  Lake,  Minn. : 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,  434;  vi,  1675 

Lee  Slough,  Apalachicola  River,  Fla.,  improvement  of v,  313;  vi,  1326 

1  legislation  of  58th  Congress,  3d  session,  affecting  Corps  of  Engineers vii,2847 

Lemann  Company  (Limitetl),  bridge  of v,727 

Lemon  Creek,  N.  Y.  {see  Staten  Is£nd-New  Jersey  channel) v,  144, 1035 

Leonardtown  Harbor,  Md.  (see  Breton  Bay) v,  207, 1159 

Leon  County,  Fla.,  bridge  of v,  723 

Levels,  water.    See  Water-level  observations. 
Levisa  Fork,  Big  Sandy  River,  Ky. : 

Bridge  between  Ix>uisa,  Ky.,  and  Cassville,  W.  Va v,  722 

Improvement  of --  v,488;  vi,  1901 

Lewes,  Del. : 

Improvement  of  waterway  to  Chincoteague  Bay,  Va v,  184, 1120 

Iron  pier  in  Delaware  Bay,  maintenance  and  repair v,  161, 1082 

Lewis  River,  Wash.,  improvement  of v,  689;  vii,  2495 

Lexington,  Mo.,  bridge  over  Missouri  River v,  720 

Lexington  and  Suburban  Railway  Company,  bridge  of v,  720 

Linden  (steamer),  removal  of  wreck  of vii,2288 

Lindsey  Lumber  Company,  bridge  of v,722 

Little  Assawaman  Bay,  Del.,  waterway  via v,  184, 1120 

Little  Bay  de  Noquette,  Mich,  (see  Gladstone  Harbor) V,  525;  vi,  2015 

Little  D' Arbonne  Bayou,  La.  (see  D' Arbonne  Bayou) v,  405;  vi,  1538, 1539 

Little  Egg  Harbor  Bay,  N.  J.,  removal  of  wreck v,186,1122. 

Little  Egg  Harbor  Inlet,  N.  J.,  removal  of  wreck v,  T86, 1122 

Little  Harbor,  Woods  Hole,  Mass. ,  improvement  of v,  78, 848 

Little  Harbor,  N.  H. ,  improvement  of  narbor  of  refuge v,  41, 799 

Little  Kanawha  Navigation  Company.    See  Little  Kanawha  River. 
Little  Kanawha  River,  W.  Va. : 

Acquisition  by  United  States  of  locks  and  dams  belonging  to  Little 

Kanawha  Navigation  Company v,  484;  vi,  1878 

Bridge  in  Braxton  County v,  723 

Improvement  of : v,  483;  vi,  1878 

Operating  and  care  of  lock  and  dam v,  484;  vi,  1880 

Little  Mud  River,  (ja.,  improvement  of  waterway  via v,  285;  vi,  1283 

Little  Narragansett  Bay,  R.  1.  and  Conn,  (see  Pawcatuck  River) v,  93, 872 

Little  Pedee  River,  S.  'C. ,  improvement  of v,  255;  vi,  1237 

Little  Pigeon  River,  Tenn. ,  improvement  of v,  458;  vi,  1774 

Little  River,  I^.  (part  of  Red  River),  improvement  of v,  399;  vi,'1519 

Little  Sarasota  Bay,  Fla. ,  improvement  of v,  300;  vi,  1307 

Little  Sodus  Bay,  N.  Y. ,  improvement  of  harbor v,  632;  vii,  2397 

Little  Tallahatchie  River,  Miss,  (see  Tallahatchie  River) v,  409;  vi,  1555 

Little  Tennessee  River,  Tenn. : 

Bridge  at  Niles  Ferry v,  724 

Improvement  of  (see  Tennessee  River  above  Chattanooga) v,  454;  vi,  1735 

Lockport,  111.,  survey  for  waterway  to  St.  Louis,  Mo v,548;  vi,  2118;  viii,  10,41 

Locks.    See  Canals,  Rivers  and  harlx)r8,  and  Waterways. 
Logs: 

Booms,  permits  for  construction  of v,  730 

Loose,  rules  governing  floating  of,  on  certain  streams v,  719 
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Lone  Tree  Point,  Oal.  (•«  San  Pfcblo  Ba3r) v,648;  vii,2426 

Long  fiajTOu,  La.,  removal  of  water  h^^acinthB v,  380;  vi,  1476 

Long  Bridge,  Potomac  River,  Washington,  D.  C,  highway  bridge  to  re- 
place   v,732;  VII,  2605 

Long  Island  Sound,  defenses  of  eastern  entrance v,5,10 

Long  Saalt  Island,  St.  Lawrence  River,  N.  Y.,  improvement  at v,  637 

Longj  Tom  River,  Oreg.,  improvement  of v,678;  vii,2469 

Lorain  Harbor,  Ohio,  improvement  of v,  609;  vii,  2329 

Loudon,  Tenn.,  bridge  across  Tennessee  River v,728 

Louisa,  Ky.: 

See  aho  Big  Sandy  River. 

Bridge  across  Levisa  and  Tug  forks,  Bis  Sandy  River v,  722 

Louisa  and  Fort  Gay  Bridge  Company,  bridge  of v,  722 

Louisiana,  State  of,  removal  of  water  hyacinths v,  380;  vi,  1476 

Louisville,  Kv.  (iee  Louisville  and  Portland  Canal) v,  493, 498;  vi,  1929, 1986 

Louisville  ana  ifashville  Railroad  Company: 

Bridge  of,  across  Cooeawattee  River,  Ga v,  726 

Bridge  of,  across  Hi wassee  River,  Tenn v,725 

Bridge  of,  across  Tennessee  River,  Tenn v,  724 

Louisville  and  Portland  Canal,  Ky. : 

Enlargement  of v,  493;  vi,  1929 

Operating  and  care v,  498;  vi,  1936 

Loutre,  Pass  a,  Mississippi  River,  La. : 

Closing  crevasse  in v,  354;  vi,  1429 

Constructing  sill  across v,  354;  vi,  1430 

Lubec  Channel.  Me.,  improvement  of v,  21, 780 

Ludington  Harbor,  Mich.,  improvement  of y,  571 ;  vi,  2195 

Ludlams  Thoroughfare,  N.  J.,  bridge  at  Sea  Isle  City v,  728 

Lumberton  Branch,  Rancocas  River,  N.  J. ,  improvement  of v,  164, 1097 

Lyme  (Old ),  Conn. ,  bridge  across  Connecticut  River v,  721 

Lynn  Harbor,  Mass.,  improvement  of v,53,812 

M. 

McCanns  Ferry,  Pa. ,  bridge  across  Monongahela  River v,  722 

McClellan  statue,  Washington,  D.  C v,738;  vii,2619 

McClellanville,  S.  C,  improvement  of  waterway  to  Charleston v,  264;  vi,  1249 

McGuires  Mill,  Fla.,  removal  of  wreck  near v,  309;  vi,  1320 

McKeesport,  Pa.,  harbor  lines v,718;  vi,1865 

McLoon,  Silas  (schooner),  removal  of  wreck  of v,  800 

MaQon  Bayou,  La.,  improvement  of v,405;  vi,  1638,1539 

Mad  River  Slough,  Cal.,  bridge  near  Eureka v,  727 

Magnetic  observations  along  shores  of  lakes  Superior  and  Michigan vii,  2791 

Mame  Central  Railroad  Company,  bridge  of v,  727 

Maine,  State  of: 

Defenses  of  coast  ($ee  cdso  Technical  details) "...  v, 6, 10;  vii, 3003 

Recommendation  regarding  funds  for  inspection,  etc.,  of  bridges  and 

other  structures  in v,  800 

Main  Ship  channel,  New  York  Harbor,  N.  Y.,  improvement  of v,  134, 1009 

Maiden  Kiver,  Mass.,  improvement  of *. v,  55, 814 

Mall,  the,  Washington,  D.  C ., v,738;  vii,2619 

Mamaroneck  Harbor,  N.  Y.,  improvement  of v,  114, 955 

Manasquan  River,  N.  J.,  improvement  of v,  156, 1055 

Manatee  River,  Fla.,  improvement  of v,  307;  vi,  1317 

Manchac  Bayou,  La.,  improvement  of v,  369;  vi,  1462 

Manchester  Harbor,  Mass.,  improvement  of v,  60,809 

Manhattan  Borough,  N.  Y.    See  New  York  City  and  Harbor. 

Manila  Bay,  Philippine  Islands,  defenses  of v,  12,14,15 

Manistee  Harbor  and  River,  Mich.: 

Bridge  at  Manistee v, 725 

Improvement  of  harbor v,  572;  vi,  2199 

Manistique  Harbor,  Mich.,  improvement  of v,  524;  vi,  2014 

Manitowoc,  Green  Bay  and  Northwestern  Railway  Company,  bridges  (3 )  of.     v,  726 
Manitowoc  Harbor  and  River,  Wis.: 

Bridge  near  Manitowo(! v,726 

Improvement  of  harbor "v  5^*  vi,2032 

Manokm  River,  Md.,  improvement  of '    v,'l98,lN2 
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Mansfield,  Gen.  S.  M.   (snag  boat),  details  concerning  construction  and 

operation vii,  3034 

Mantua  Creek,  N.  J.,  improvement  of v,  166, 1009 

Mape: 

Land  within  flats  of  Anacostia  River,  D.  C v,  20 

Military  and  other v,  747 

Northern  and  Northwestern  Lakes v,  739;  vii,  2776 

Marblehead  Harbor,  Ma^s.,  repair  of  sea  wall v,  53, 812 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River v,  160, 1081 

Marinette,  Wis.  (see  Menominee  River) v,  526;  vi,  2016 

Marion,  N.  J.,  bridge  across  Hackensack  River v,  728 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  Imy v,  622;  vi,  2006 

Improvement  of  harbor v,  620;  vi,  2003 

Water  levels v,744;  vii,2782 

Marthas  Vineyard,  Mass.,  improvement  of  Vineyard  Haven  Harboi'. v,  77, 847 

Martini,  Richard  (barge),  removal  of  wreck  of v,  601;  vii,  2288 

Mary  (schooner),  removal  of  wreck  of v,  186, 1124 

Massachusetts  Bay,  Mass.    See  Boston  Harbor. 
Massachusetts,  State  of: 

Bridge  of,  across  Charles  River  v,  723 

Defenses  of  coast  of v,  5 

Lock  and  dam  of,  across  Charles  River  at  Boston v,  730 

Massasoit  (barge) ,  removal  of  wreck  of v,  627 

Matagorda  Bay,  Tex.,  harbor  lines  at  Port  Lavaca v,  718;  vi,  1616 

Matawan  Creek,  N.  J.,  improvement  of ' : v,  148, 1042 

Mattaponi  River,  Va.,  improvement  of v,  211, 1162 

Mattituck  Harbor,  N.  Y.,  imjjrovement  of v,  119, 964 

Maumee  Bay  and  River,  Ohio,  improvement  of  Toledo  Harbor,  including 

dredge  construction v,  602, 1092;  vii,  2299 

Maurice  River,  N.  J.,  removal  of  wreck v,  186, 1121 

Maysville,  Ky.,  ice  harbor  in  Ohio  River  at v,  462;  vi,  1794 

May,  Viola  (schooner),  removal  of  wreck  of v,  93, 868 

Meadowmere,  N.  Y.,  bridge  over  Hook  Creek v,  727 

Memorials,  statues,  etc. : 

In  public  grounds,  Washin^n,  D.  C v,  738;  vii,  2619 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Davidson  .  v,  760;  vii,  2837 

Monument  to  Gren.  Hugh  Mercer  ,  ^ v,  738;  vii,  2619 

Statue  of  Frederick  the  Great,  Washington,  D.  C v,  749;  vii,  2835 

M&mphis-Chattanooga  Railroad^  bridge  of v,  721 

Memphis  Harbor,  Tenn.  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Menasha,  Wis.: 

See  also  Fox  River. 

Bridge  across  Fox  River  Canal v,  725 

Menekaunee,  Wis.  (see  Menominee  River,  Mich,  and  Wis. ) v,  626;  vi,  2016 

Menominee  Harbor  and  River,  Mich,  and  Wis.,  improvement  of  ...  v,526;  vi, 2016 

Menominee  River,  Milwaukee,  Wis.  (see  Milwaukee  Harbor) v,  637;  vi,  2042 

Mercantile  Bridge  Company,  bridge  of v,  720 

Mercer,  Gen.  Hugh,  monument  to v,  738;  vi,  2619 

Mermentau  River,  La.,  improvement  of,  including  tributaries v,371;  vi,  1465 

Merrimac  River,  Mass. : 

Bridge  at  Haverhill -. .' v,728 

Improvement  of v,  44, 803 

Improvement  of  Newburyport  Harbor v,  42, 802 

Methods,  engineering,  technical  details  of.    See  Technical  details. 
Mexico,  Gulf  of,  removal  of  water  hyacinths: 

From  Florida  tributaries v,308;  vi,1318 

From  Louisiana  tributaries v,  380;  vi,  1476 

From  Texas  tributaries v,380;  vi,1476 

Miami,  Fla.: 

Bridge  across  Miami  River v,  724 

Improvement  of  Biscayne  Bay v,  294;  vi,  1300 

Miami  River,  Fla.,  bridge  at  Miami v,  724 

Michigan  Central  Railroad  Company: 

Bridge  of,  across  Detroit  River,  Mich v,729 

Bridge  of.  across  Saginaw  River,  Mich v,723 
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Michigan  City,  Ind. : 

Improvement  of  inner  harbor v,553;  vi,2156 

Improvement  of  outer  harbor v,  553, 554;  vi,  2156 

Michigan  Lake  (t^ee  aim  Northern  and  Northwestern  Lakes): 

Canal     to    Sturgeon    Bay,    improvement    of,    including   harbor    of 

refuge I v,529;  vi,2021 

Canal  to  Stuiyeon  Bay,  operatingand  care v,  530;  vi,  2026 

Dredge  boat  ror  harbors  on  eastern  shoie _ v,  653, 1093 

High  water  of  1838,  elevation  of vii,2782 

Magnetic  observations  along  shore  of vii,  2791 

Water  levels  (1G60-1905)  and  dischar^  ( 1860-1904) v,  743, 744;  vii,  2782 

Water  levels  on  east  shore,  variations  in v,  553 

Middle  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of .  v,596;  vii,22e9 

Middleport,  Ohio  (wtf  Ohio  River) v,462;  vi,1786 

Middlesex  County,  N.  J.,  bridge  of v,728 

Milan,  111.: 

Construction  of  canal  around  Rock  River v,  550;  vi,  2144 

Operating  and  care  of  canal  around  Rock  River v,  430;  vi,  1653 

Milfoni  Hartor,  Conn.,  improvement  of v,  103, 888 

Milford  Haven,  Va.,  improvement  of  harbor  at v,  221, 1176 

Mill  Creek,  South  port,  Conn.  (»ee  South  port  Harbor) v.  111,  895 

Mill  Creek,  Va.,  bridge  at  Fort  Monroe v,722 

Miller  Bay,  Lake  Winnebago,  Wis.  (we  Fox  River) v,  541;  vi,  2049 

Millers  Ferry,  Ga. ,  bridge  across  Oostenaula  River v,725 

Mill  River,  New  Haven,  Conn. ,  improvement  of v,  100, 883 

Mill  River,  Stamford,  Conn.*  («e<?  Stamford) v,  110, 895 

Milwaukee  Bay,  Harbor,  and  River,  Wis. : 

Improvement  of,  including  harbor  of  refuge v,  535;  vi,  2038 

Improvement  of  inner  harbor v,  537;  vi,  2042 

Removal  of  wreck  in  bay v,  543;  vi,  2063 

Water  levels v,744;  vii,2782 

Minch,  Philip  (steamer) ,  removal  of  wreck  of v,  619;  vii,  2368 

Mines,  submarine v,  11, 12, 14, 15 

Min^  Creek,  S.  C,  improvement  of v,  26& 

Minim  Creek-Estherville  Canal,  S.  C,  improvement  of v,  260;  vi,  1245 

Mining  casemates v,  11, 14, 15 

Mining,  hydraulic,  in  California v,  714;  vn,  2585 

Minneapolis,  Minn.    See  Mississippi  River.  . 

Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Railway  Company,  bridges  (3) 

of V,  720, 721 

Minnesota  River,  Minn. : 

Improvement  of v,  437 ;  vi,  1682 

Survey  of  Big  Stone  Lake  and  Lake  Traverse  for  reservoir  dam.  v,  441;  vi,  1686 

Minnesota  (steamer),  removal  of  wreck  of v,601;  vii,2288 

Mispillion  River,  Del. : 

Improvement  of v,  178,1114 

Removal  of  wreck v,  186, 1121 

Mississippi  River: 

Boom  Island,  Minneapolis,  Minn.,  bridge  at v,  728 

Brainerd  to  Grand  Rapids,  Minn. ,  improvement  from v,  432;  vr,  1670 

Caruthersville,  Mo.  Uee  Mississippi  River  Commission) v,  716;  viii,3,40 

Dean  Brook,  Minn. ,  oridge  between  Pine  River  and v,  729 

Delta  Point,  La.  {see  Mississippi  River  Commission) v,  716;  vnn,  3, 40 

Des  Moines  Rapias  Canal  ana  dry  dock,  operating  and  care v,  429;  vi,  1647 

Dredge  and  snag  boats  above  Missouri  River,  ox>eration  of v,  426;  vi,  1607 

Dredge  and  snag  boats  below  Missouri  River,  operation  of v,423;  vi,1583 

Dredge  boats  for  passes  of v,  354, 355, 1087, 1088;  vi,1430,1431 

Elk  River,  Minn.,  bridge  near  village  of v,720 

Gauging,  including  principal  tributaries v,  441, 716;  vi,  1687;  vni,8,86 

Grand  Rapids  to  Brainerd,  Minn.,  improvement  from v,432;  vi,1670 

Greenville,  Miss,  (ace  Mississippi  River  Commission) v,  716;  vm,  8,  iO 

Hannibal,  Mo.,  harbor  lines v,718;  vi,1657 

Headof  Passes  to  headwaters,  surveys  from v,716;  vni,3,40 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc v,  716;  vin,  3, 40 

Helena,  Ark.  (wc  Mississippi  River  Commission)  .' v,716;  vin,3,40 

Hopefield  Bend  {see  Mississippi  River  Commission ) v,  716;  vni,  3, 40 

Ilhnoisand  Mississippi  Canal,  lU.,  construction  of v,550;  vi,2144 
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Mississippi  River — Continued. 

Iliinms  and  Mississippi  Canal,  111. ,  operating  and  care v,  430;  vi,  1653 

Illinois  River,  waterway  to  St.  Ix>ai8,  Mo.,  and  Lockport,  111., 

via v,648;  vi,2118;  viii,10,41 

Itasca  County,  Minn.,  bridge  of '. v,  720 

La  Crosse  Harbor,  Wis. ,  improvement  of v,  430;  vi,  1657 

Loutre,  Pass  a,  La.,  closing  crevasse  in v,  354;  vi,  1429 

Loutre,  Pass  a,  La.,  constructing  sill  across v,  354;  vi,  1430 

Memphis,  Tenn.  {see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Minneapolis,  Minn.,  bridges  (3)  at v,  721, 728 

Minneapolis,  Minn.,  to  St.  Paul,  improvement  from v,  431 ;  vi,  1663 

Missouri  River,  above,  operation  of  snag  and  dredge  boats v,  426;  vi,  1607 

Missouri  River,  below,  removal  of  snags  and  wrecks v,  423;  vi,  1583 

Missouri  River  to  Ohio  River,  improvement  from.- v,  424;  vi,  1587 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from v,  426;  vi,  1612 

Moline  Harbor,  111.,  improvement  of v,  429;  vi,  1652 

Natchez,  Miss,  (see  Mississippi  River  Commission ) v,  716;  viii,  3, 40 

New  Orleans,  La.,  defenses  of v,5 

New  Orleans,  La.,    improvement  at,   by  Mississippi  River  Commis- 
sion   V,  716;  VIII,  3, 40 

Ohio  River  to  Head  of  Passes,  improvement,  survejrs,  etc v,  716;  viii,  3, 40 

Ohio  River  to  Missouri  River,  improvement  from v,  424;  vi,  1587 

Outlet,  dredge' boats  for v,354,1087;  vi,1430 

Outlet,  improvement  of v,  354;  vi,  1430 

,      Pass  a  Loutre,  La.,  closing  crevasse  in v,  354;  vi,  1429 

Pass  a  Loutre,  La.,  constructing  sill  across v,  354;  vi,  1430 

Passes  of,  dredge  boats  for v,  354, 355, 1087, 1088;  vi,  1430,1431 

Pine  River,  Minn. ,  bridge  between  Bean  Brook  and v,  729 

Plaquemine  Bayou,  La. ,  construction  of  lock v,  361 ;  vi,  1446 

Pokegama  Falls,  Minn.,  construction  of  reservoir  dam v,  432,  vi,  1670 

Pokegama  Falls,  Minn.,  operating  and  care  of  reservoir  dam  . ..  v,  434;  vi,  1675 

Reservoir  dams  at  headwaters,  construction  of v,  432;  vi,  1670 

Reservoir  dams  at  headwaters,  operating  and  care v,  434;  vi,  1675 

St.  Louis,  Mo. ,  to  Lockport,  111.,  waterway v,  548;  vi,  2118;  viii,  10, 41 

St  Paul,  Minn.,  gauKJng v,441;  vi,  1687;  vm,  86 

St.  Paul,  Minn. ,  to  Minneapolis,  improvement  from v,  431 ;  vi,  1663 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from v,  426;  vi,  1612 

Snag  and  dredge  boats  above  Missouri  Kiver,  operation  of v,  426;  vi,  1607 

Snags  and  wrecks  below  Missouri  River,  removal  of v,  423;  vi,  1583 

South  Pass,  examinations  and  surveys v,  357;  vi,  1435 

South  Pass,  maintenance  of  channel v,  358;  vi,  1438 

Southwest    Pass,     improvement    of,     including    dredge     construc- 
tion    v,355,1088;  vi,1431 

Vicksbure  Harbor,  Miss. ,  improvement  of v,  407 ;  vi,  1543 

Vidalia,  La.  {see  Mississippi  Kiver  Commission) v,  716;  vm,  3, 40 

Watab,  Minn.,  dam  at •. v,  730 

Water-level  observations  on,  including  tributaries,  v,  441, 716;  vi,  1687;  vm,  8, 86 

Wrecks,  etc. ,  above  Missouri  River,  removal  of v,  42d;  vi,  1607 

Wrecks,  etc. ,  below  Missouri  River,  removal  of v,  423;  vi,  1583 

Mississippi  River  Commission: 

Improvement  of  Mississippi  River v,  716;  vm,  3, 40 

Survey     for     waterway     from     Lockport,     111.,     to     St     Louis, 
Mo v,716;  vi,2118;  viii,10,41 

Mississippi  Sound,  Miss. : 

Improvement  of  Gulfport-Ship  Island  Harbor  channel v,  349;  vi,  1424 

Improvement  of  Horn  Island  Harbor  {see  Pascagoula  River) v,  341;  vi,  1416 

Improvement  of  Horn  Island  Pass v,346;  vi,  1421 

Removal  of  wreck  in  Horn  Island  Harbor v,353;  vi,1428 

Missouri  River: 

Bridge  at  American  Island  and  Chamberlain,  S.  Dak v,  721 

Bridge  at  Lexington,  Mo '. v,720 

Bridge  at  Yankton,  S.  Dak v,720 

Dam  at  Ox  Bow  bend,  Mont , v,  730 

Harbor  lines  at  Kansas  City,  Mo.  and  Kans v,  718;  vi,  1708 

Improvement  of v,  442, 444;  vi,  1689 

Mobile  and  Ohio  Railroad  Company,  bridge  of v,  724 
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Mobile  fiay  and  Harbor,  Ala. : 

Defenses  of ^  v,6;  10 

(mprovement  of v,  330;  vi,  1393 

Improvementof  bar  at  entrance  to  bay v,332;  vi,  1399 

Removal  of  wreck  off  Cedar  Point v,353;  vi,  1428 

Moocasin  River  (Contentnia  Creek),  N.  C. ,  improvement  of v,  239, 1205 

Mokelumne  River,  CaL,  improvement  of v,  651;  vii,  2430 

MoUne  Harbor,  111.: 

Improvement  of v,429;  vi,  1652 

Improvement  of  Mississippi  River  between  Missouri  River  and  St 

FKaY v,426;  vi,1612 

Monon^Eihela  Bridge  Company,  bridge  of v,  729 

Monoi^ahela  River,  W.  Va.  and  Pa. : 

Bridge  l)etween  Bridgeport* and  Brownsville,  Pa v,729 

Bridges  below  Fairmont,  W.  Va v,729 

Bridge  at  McOanns  Ferry,  Pa v,  722 

Bridge  above  Dam  No.  4,  Pittsbui^  Harbor,  Pa v,  720 

Harbor  lines v,718;  vi,  1865, 1869 

Improvement  of,  between  Morgantown  and  Fairmont,  VV.  Va. . .  v,  466;  vi,  1824 

Improvement  at  Locks  2,  3,  5,  and  6 v,468;  vi,  1827 

Improvement  of  Pittsbuiv  Harbor v,  472;  vi,  1839 

Operating  and  care  of  locks  and  dams v,  471 ;  vi,  1831 

Monroe,  Fort,  Va.,  brid^  across  Mill  Creek v,  722 

Monroe  Harbor,  Mich.,  improvement  of v,  586;  vi,  2231 

Monroe  Lake,  St.  Johns  River,  Fla. : 

Improvement  of  (see  Volusia  bar) v,291;  vi,  1296 

Removal  of  wreck  near  Sanford v,309;  vi,  1320 

Montello,  Wis.: 

See  (d»o  Fox  River. 

Bridge  over  Fox  River  Canal v,  725 

Monuments,  otatues,'  etc. : 

In  public  grounds,  Washington,  D.  C v,  738;  vii,  2619 

To  Frederick  the  Great,  Washington,  D.  C v,749;  vii,2835 

To  Gena  Francis  Naeh  and  William  Lee  Davidson v,  750;  ^ai,  2837 

To  Gren.  Hugh  Mercer v,738;  vii,2619 

Moonbeam  (barge),  removal  of  wreck  of v,93,869 

Mormi  Canal,  Tex. : 

Improvement  of  {ne  Galveston  ship  channel ) v,  385;  vi,  1492 

Operating  and  care v,387;  vi,1499 

Mormon  channel,  San  Joaquin  River,  CaL,  improvement  of.  v,  649,650;  vn,  2428, 2430 

Mortar  batteries v,  5, 13,16 

Mosquito  Creek  Canal,  S.  C.  («tf«  Santee  River) v,  260;  vi,  1246 

Mount  Desert,  Bar  Harbor,  Me. ,  construction  oi  breakwater v,  23, 782 

Mount  Holly,  N.  J.,  bridge  across  Ranoocas  River v,723 

Mount  Holly  Branch,  Rancocas  River,  N.  J. : 

Bridge  at  Mount  Holly v,  723 

Improvement  of v,  164, 1097 

Mount  Hope  Bay,  Mass.  («€«  Fall  River  Harbor) v,86,859 

Mount  Pleasant  shore,  Charleston,  S.  C,  improvement  at v,  265;  vi,  1250 

Mount  Rainier  National  Park,  Wash. ,  survey  for  road v,  751 ;  vn,  2839 

Mud  Lake,  La.  («««  Mennentau  River) v,371;  vi,1465 

Mud  River,  Ga.,  improvement  of  waterway  via v,  285;  vi,  1283 

Mud  River,  S.  C.  (see  Savannah-Beaufort  waterway) v,  270;  vi,  1259 

MuUensCove,  Tennessee  River,  Tenn.,  bridge  at v,721 

Murderkill  River,  Del.,  improvementof v,177,1112 

Muscle  Shoals  Canal,  Tennessee  River,  Ala. : 

Construction  of v,456;  vi,1737 

Operating  and  care v,458;  vi,1762 

Report  relative  to    right  of  way,    acquisition   of   land,    and    water 

power y  451.  yi  1780 

Muskegon  Harbor,  Mich. ;  improvementof  1.-1.".......!!*!!.!!!!!  v! 567;  vi! 2187 

Muskingum  River,  Ohio: 

Improvementof y  4g6.  yi  1890 

Myst^r^y^rfSl^!?'^^^'^^^  !!!!!!!!!!  v;487;  v,:i89i 

Improvementof ^  55  gj3 

Improvement  of,  below  mouth  oriisiiid^Eid'iu'vVr"!!!;^"!;^  v*56i814 
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N. 

Nandua  Ureek^  Va.,  improvement  of v,  214, 1166 

Nansemond  River,  Va.,  improvement  of • v,  228, 1190 

Nanticoke  River,  Del.  and  Md.,  improvement  of v,  200, 1144 

Nantucket  Harbor,  Mass. :      

Construction  of  harbor  of  refuge v,  75, 842, 844 

Removal  of  wreck ,- v,  93, 869 

Nantucket  Sound,  Mass.,  removal  of  wrecks  4n v,  98, 868, 869 

Napa  River,  Cal.,  improvement  of i.-i..i v,654;  vii,2437 

Narragansett  Bay,  R.  I. :  

Defenses  of i.;.. v,5, 10 

Improvement  of -.•.---....-- v,  84, 867 

Narraguagus  River,  Me.,  improvement  of v,  22, 781 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt,  improvement  of v,  73, 835 

Nasel  River,  Wash.  («e6  Willapa River)  ..........................  v,692;  vn,2505 

Nash,  Gen.  Francis,  monument  to v,750;  vii,2837 

Natalbany  River,  La.  fjee Tickfaw  River) v,368;  vi,1461 

Natchez  Bay,  La.  {see  Bayou  Plaquemine) ; v,  361;  vi,  1446 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

National  parks.    See  Parks. 

Naval  (Peace)  Monument,  Washington,  D.  G v,  738;  vn,  2619 

Navesink  (North  Branch  of  Shrewsbury)  River,  N.  J.-,  improvement  of. .  v,  153, 1052 
Navigable  waters.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navigation,  Congresses  of,  Permanent  International  Conmiission v,  717 

Neches  River,  Tex. :  

Improvement  of v,  375;  vi,  1469 

Removal  of  water  hyacinths ^ . . . . .  =  v,  380|  vi,  1476 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of  ..-.i.,.  v,  596;  vii,  2269 
Neenah  ( Fox )  River,  Wis.    See  Fox  River. 

Negro  Cut,  Indian  River  Inlet,  Fla.  (see  Indian  River)  . . . : - . . '  v,  293;  vi,  1299 

Neponset,  Mass. ,  bridge  across  Neponset  River .  j .'.'.-.  ..':*.  J. «.'. : . ,  i  -,j . : .  •  v,  729 

Neponset  River,  Mass.,  bridge  at  &)eton-,  between  Qiiihcy*  and  Neponset*-...     v)  729 

Neuse  River,  N.  C. : •  •  ■  ' 

Bridge  near  Kinston ;.;.:..:.....:-■-:--:;;;.:;-  J. ..  .^ :. .. . : -  .^ . . .      V,  725 

Improvement  of :-....l. ..:.:..:...  v,  240,1207 

Improvement  of  waterway  between- Newbem-  and  Beaufort . .  .• •.  v,  243, 1210 

Newark  Bay,  N.  J. : 

Harbor  lines  at  Elizabethport v,  718, 1056 

Improvement  of  (see  Passaic  River  and  Arthur  Kill) v,  141, 143, 1028, 1033 

New  Bedford  Harbor,  Mass. : 

Defenses  of ....;:....... v,  5 

Improvement  of ...  1 v,  80, 851 

Newbem,  N.  C: 

Improvement  of  Neuse  River v,  240, 1207 

Improvement  of  Trent  River v,  241, 1209 

Improvement  of  waterway  to  Beaufort*  N.  C - .  - .  v,  243, 1210 

Newburyport  Harbor,  Mass.,  improvement  of v,  42, 802 

New  Hampshire,  defenses  of  coast  (see  also  Technical  details) v,  5;  vii,  3003 

New  Harbor,  Me.,  improvement  of v,  32, 790 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters i v,  101,885 

Improvement  of,  by  dredging v,  100,883 

Improvement  of  West  River v,  102, 887 

New  Jersey-Staten  Island  channel: 

Harbor  lines  in  Arthur  Kill  and  Newark  Bay v,  718, 1056, 1059, 1062 

Improvement  of v,  143, 1033 

New  London  Harbor,  Conn.,  improvement  of v,  94, 873 

New  Orleans  Harbor,  La. : 

Defenses  of v,  5 

Improvement  of  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Newport,  N.  C,  bridge  across  Newport  River v,  725 

Newport,  R.  I. :  ... 

Improvement  of  harbor -  v,  87, 860 

Improvement  of  Coaster  Harbor  Island v,  88, 862 

Newport  River,  N.  C. :  • 

6ridge«ear  Newport v,  725 

Improvement  of  Beaufort  Harbor v,  244, 1212 

ENO  1905 III 
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Newport  River,  N.  C— Continued. 

Improvement  of  waterway  between  Beaafort  and  New  River f,  245, 1214 

Improvement  of  waterway  between  Newbem  and  Beaufort v,  243, 1210 

New  River,  N.  C: 

Improvement  of v,  247, 1217 

Improvement  of  waterway  to  Beaufort v,245,1214 

Improvement  of  waterway  to  Swansboro v,  246, 1216 

NewRochelle,  N.  Y.  (««  Echo  Bay  Harbor) v,116,967 

New  Shoreham,  Block  Island,  R.  1 . : 

Construction  of  harbor  of  refuge v,  90, 865 

Improvement  of  Great  Salt  Pond v,  92, 867 

Newtown  Creek,  N.  Y.,  improvement  of v,  125, 974 

New  Whatcom  (Bellingham)  Harbor,  Wash.: 

Improvement     of '   Whatoom     Creek     waterway    {iee     cU^o     Puget 

Sound) V,  696, 707;  vii,  2514, 2552 

Removal  of  Starr  rock  (tee  Pu^t  Sound) v,  697, 698;  vii,  2514 

New  York  Central  and  Hudson  River  Railroad  Company: 

Bridgeof,  across  Bellmans  Creek,  N.J v,724 

Bridge  of,  across  Charles  River,  Mass v,725 

New  York  City  and  Harbor,  N.  Y.: 

Ambrose    channel,    improvement     of,    including    dredge    construc- 
tion   V,  134, 1009, 1091 

Ambrose  channel,  removal  of  nrredk. v,  140, 1024 

Arthur  Kill,  harbor  lines v,  718, 1056, 1059, 1062 

Arthur  Kill,  improvement  of v,  143, 1033 

Battery,  the.  removal  of  shoal  off  Pier  A v,  136, 1009 

Bay  Ridge  channel,  improvement  of v,  137, 1016 

Bayside  channel,  improvemeht  of v,  134, 1009 

Bronx  River,  improvement  of v,  117, 959 

Buttermilk  channel;  improvement  of v,  139, 1019 

Buttermilk  channel,  removal  of  wreck v,  140, 1024 

Coney  Island  channel,  improvement  of v,  136, 1009 

Defenses  of v,  5 

Dredges,  construction  of v,  134, 1009, 1091 

East  (Ambrose)  channel,  improvement  of,  including  dredge  oonstruc- 

t-on v,  134, 1009, 1091 

East  (Ambrose)  channel,  removal  of  wreck v,  140, 1024 

East  Chester  Creek,  improvement  of v,117,960 

East  River,  bridge  across  (Manhattan  Bridge,  No.  3) v,725 

East  River,  harbor  lines v,  718, 1006 

East  River,  improvement  of v,  123, 971 

Elizabethport,N.  J.,  harbor  lines v,  718, 10^,  1059 

Ellis  Island,  harbor  lines v,  718, 1025 

Flushing  Bay,  examination  and  survey v,  134,990,996 

Flushing  Bay,  improvement  of v,  121, 967 

Gedney  channel,  improvement  of v,  134, 1009 

Governors  Island,  enlaigement  of v,139, 1021 

Oowanus  Bay,  improvement  of v,137,1016 

Gowanus  Canal,  improvement  of  {see  Gowanus  Bay ) v,  137, 1016 

Harlem  River,  bridge  across  ship  can  ^1  at  Broadway  crossing v,  727 

Harlem  River,  improvement  of ' v,  124, 973 

Harlem  River,  removal  of  wrecks v,  134, 989 

Hell  Gate,  East  River,  improvement  of % v,  123,971 

Hook  Canal,  bridgeacross v,730 

Hook  Creek,  bridge  at  Meadowmere v,  727 

Hudson  River,  removal  of  reef  off  Pier  A v,136,1009 

Hudson  River,  removal  of  wrecks v,  134, 140, 989, 1024 

Hutchinson  River  (««  East  Chester  Creek) v,  118,960 

Improvement  of,  including  dredge  construction v,  134, 1009, 1091 

Kill  van  Kull,  improvement  of  Staten  Island-New  Jersey  channel . .  v,  144, 1035 

Lemon  Creek  (see  Staten  Island-New  Jersey  channel) v,  144, 1035 

Main  Ship  channel,  improvement  of v,  134, 1009 

Meadowmere,  bridge  across  Hook  Creek v,727 

Narrows,  to  the  sea,  improvement  from,  including  dredge  construc- 
tion      ... v,  134, 1009, 1091 

Newark  Bay,  harbor  lines ^v,  718, 1056 

Nejiark    Bay,     improvement    of    (see    Passaic    River    and    Arthur 
^^^) v,  141, 144, 1028, 1033 
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New  York  City  and  Harbor,  N.  Y. — Continued. 

New  Jeney-Staten  Island  channel,  harbor  lines  in  Arthur  Kill  and  New- 
ark Bay V,  718, 1066, 1069, 1062 

New  Jereey-Staten  Island  channel,  improvement  of v,  143, 144, 1033, 1035 

Newtown  C?reek,  improvement  of v,  126, 974 

North  (Hudson)  River,  removal  of  reef  off  Pier  A v,136,1009 

North  (Hudson)  River,  removal  of  wrecks v,  134, 140, 989, 1024 

Red  Hook  channel,  improvement  of v,137,1016 

Rossville,  harbor  lines v,  718, 1062 

Smokii^  Point,  Arthur  Kill,  harbor  lines v,  718, 1062 

South  channel,  removal  of  wreck v,  140,1024 

Spuyten  Duyvil  Creek  (we  Harlem  River) v,  124,973 

Staten  Island-New  Jersey  channel,  harbor  lines  in  Arthur  Kill  and  New- 
ark Bav V,  718, 1056, 1059, 1062 

Staten  Island-New  Jersey  channri,  improvement  of v,  144, 1035 

Staten  Island  Sound  (Arthur  Kill),  improvement  of v,  148, 1033 

Supervision  of v,  713;  vii,2673 

Wrecks,  removal  of v,  134, 140, 989, 1024 

New  York,  New  Haven  and  Hartford  Railroad  Company: 

Bridge  of,  across  Connecticut  River,  Conn v,  721 

Bric^of,  across  Neponset  River,  Mass v,  729 

Niagara  River,  N.  Y. : 

Black  Rock  Harbor,  improvement  of v,625;  vii,2383 

Buffalo  Harbor,  improvement  of v,621;  vii,2374 

Buffalo  Harbor,  removal  of  wreck v,627 

Dischaigeof v,743;  vii,2782 

Erie  Basin  and   Black    Rock   Harbor,  improvement  of   Buffalo  en- 
trance  v^625;  VII,  2382 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Lake  Ene  en- 
trance  ^ , v,624;  VII,  2381 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from v,626;  VII,  2385 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) v,  739;  vii,  2775 

Niles  Ferry,  Tenn.,  bridge  across  Littie  Tennessee  River v,  724 

Nolan,  W.  Va.,  bridge  across  Tug  Fork  of  Big  Sandv  River v,  721 

Nolin  River,  Ky.,  improvement  of  (tee  Green  River) v,  504;  vi,  1949 

Nome  Improvement  Company,  improvement  of  Snake  River,  Alaska,  by . . .      v,  719 

Nomini  Creek,  Va.,  improvement  of v^  217, 1170 

Nooksak  River,  Wash. : 

Bridge  across v,  724 

Improvement  of  (^  Puget  Sound) v,696;  vii,2514 

Norfolk  and  Western  Railway  Company,  bridges  of v,  722 

Norfolk  Harbor,  Va.: 

Defenses  of  Hampton  Roads  (tee  aim  Technical  details) v,  5;  vii,  3009 

Improvement  of,  and  its  approaches,  including  Hospital  Point v,  225, 1185 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound .  v,  232, 1196 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

Improvement  of  Western  Branch,  Elizabeth  River v,  227, 1 188 

North  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 

North  Branch,  Shrewsbury  River,  N.  J.,  improvement  of v,  153, 1052 

North  Carolina  Cut,  N.  C. ,  improvement  of  waterway  via .* v,  232, 1196 

North  Carolina.  State  of: 

Defenses  oi  coast  (Me  a28o  Technical  details) v,5;  vii, 3010 

Improvement  of  waterways  from  Noriolk,  Va.,  to  sounds  of.  v,  231, 232, 1195, 1196 

Northeast  River,  N.  C,  improvement  of v,248, 1218 

M'orthem  and  Northwestern  Lakes: 

Bulletins v,743;  vii,2781 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 

Df^AT)flfM  (\i  v  5 

Dischaives,  table  "oV(i866to"  1904^// ///////™^^  vV743V  vii,  2782 

Dredge  ooat  for  harbors  on  Lake  Erie v,  602, 1092 

Dredge  boat  for  harbors  on  eastern  shore  of  Lake  Michigan v,  553, 1093 

Highwaterof  1838,  elevations  of vii,2782 

Improvement  of  channels  in  waters  connecting ^. v,  590;  vn,  2241 

Magnetic  observations  alone  shores  of  lakes  Superior  and  Michigan  . . .  vii,  2791 
Navigation  of,  in  1841,  conditions  governing v,  740 
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Northern  and  Northwestern  Lakes— Contihaed. 

Survey  of  waters  connecting  lakes  Superior  and  Huron v,  602;  vii,  2289 

Surveys  and  charts..^ v, 739;  vii,  2775 

Water  levels  (1860  to  1905) v,743;  vii,2782 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in v,  553 

Northern  Maine  Seaport  Railway  Conii)any,  bridges  of v,  728 

Northern  Pacific  Railway  C/ompany,  bridge  of v,  726 

North  Fork,  Skagit  River,  Wash,  (ja  Paget  Sound)  v,696;  vn,2514 

North  Hero  Island  channel,  Lake  Champlain,  Vt ,  improvement  of v,  69 

North  Landing  River,  Va.  and  N.  C,  improvement  of  waterway  via v,  232, 1196 

North  Point  Creek,  Md.,  bridgeacross v,725 

North  (Hudson)  River,  N.  Y.    See  New  York  CSty  and  Harbor. 

North  River,  N.  C. ,  improvement  of  waterway  via v,  232, 1196 

North  River,  Wash.  («e«  Willapa River) v,692;  vii,2505 

North  Tonawanda,  N.  Y.  (ae«  Tonawanda  Harbor) v,626;  vii,2385 

Norwalk  Harbor,  Conn.,  improvement  of v,  109, 894 

Nueces  River,  Tex.,  bridgeacross .-.- - v,728 

O. 

Oak  Creek,  South  Milwaukee,  Wis. ,  improvement  of v,  538;  vi,  2043 

Oakland  Harbor,  Cal. : 

Defenses  of  San  Francisco^ - v,5 

Improvement  of v,646;  vii,2424 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of i v,628;  vii,2390 

Oates  Island,  Tennessee  River,  Tenn.,  bridge  at v,  721 

Obion  River,  Tenn.,  improvement  of ► v,447;  vi,1721 

Ocooquan  Creek,  Va.,  improvement  of - v,213, 1164 

Ocklawaha  (Oklawaha)  Kiver,  Fla.,  improvement  of v,  292;  vi^  1298 

Ocklockonee  River,  Fla.,  bridge  in  Leoa  County ■  v,  723 

Ocmulgee  River,  Ga.,  improvement  of v,281;  vi,1277 

Oconee  River,  Ga.,  improvement  of v,279;  yi,  1276 

Oconto  Harbor  and  River,  Wis.,  improvement  of —  v,  527;  •  vi,  2019 

Ocracoke  Inlet,  N.  C,  improvement  of 1 v,  236 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in v,  752 

Officers,  engineer,  civilian  assistants  to v,  19 

Officers  of  tne  Corps  of  Engineers.    See  Corps  of  Engineers. 

Ogdensburg  Harbor,  N.  Y. ,  improvement. of V,  636;  vii,  2405 

Ohio  River: 

Bridge  between  Ashland,  Ky,,  and  Ironton,.  Ohio v,  721 

Davis  Island  dam,  Pa. ,  operating  and  care v,  474;  vi,  1841 

Falls  at  Louisville,  Ky . ,  improvement  of v,  493;  vi,  1929 

Gauging  (see  Mississippi  River  Commission) v,  716;  viii,  8, 86 

General  improvement  from  Pittsbui^  to  the  mouth v,  462;  vi,  1786 

Ice  piers v,462;  vi,1794 

Indiana  Chute,  Louisville,  Ky.,  improvement  of v,  493;  vi,  1929 

Locks  and  Dams  1  and  6,  operating  and  care v,474;  vi,  1841 

Looks  and  Dams  2-7,  construction  of Y,475;  vi,1845 

Locks  and  Dams  8,  11,  13,  18,  19,  26,  construction  of v,481;  vi,  1872 

Lock  and  Dam  37,  construction  of - v,464;  vi,  1816 

Louisville  and  Portland  Canal,  Ky.,  enlargement  of v,  493;  vi,  1929 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care v,  498;  vi,  1936 

Pittsburg  Harbor,  Pa.,  improvement  of v,472;  vi,  1839 

Pool  6,  dredging  in v,478;  vi,1854 

Snag  boat,  operation  of v,465;  vi,1819 

Oil  and  coal  as  fuel  for  dredge  Gen.  C.  B,  Comstock,  comparative  cost  of vii,  3036 

Okanogan  County,  Wash.,  bridge  of v,723 

Okano^n  River,  Wash.: 

Bridge  near  Riverside v,723 

Improvement  of v,708;  vii,2553 

Oklawaha  River,  Fla.,  improvement  of v,292;  vi,1298 

/\i?^5J  ,      ^ST'  ^-  Y.»  improvement  of v,629;  vn,2391 

Od  Colony  Railroad  Company,  bridge  of v,729 

ni^Q^^J®'  Corni.,  bridge  across  Connecticut  River v,721 

OM  SSy*^'*<^<>^,  Conn.,  bridgeacross  Connecticut  River v,721 

OU\Ja^.?*/^J^*-  (»t^TampaBav) v,301;  vi,i309 

^-'uve  branch  (schooner),  removal  of  wreck  of v, 42,  800 
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Olympia  Harbor,  Wash.,  improvement  of -,.  v,  698;  Vii,  2521 

Ontano  Lake  {see  also  Northern  and  Northwestern  Lakes): 

High  water  of  1838,  elevation  of vii,2782 

Water  levels  ( 1860-1905)  and  dischai^;es  (1860-1904) v,  743, 744;  vii,  2782 

Ontonagon  Harbor,  Mich. ,  improvement  of i v,  517 ;  vi,  1993 

Oostenaula  River,  Ga. : 

Bridges  at  Gordons,  Millers,  and  Printups  ferries v,  725 

Improvement  of ...v,  326, 328;  vi,  1350 

Orange  Mills  flats,  St.  Johns  River,  Fla.,.  improvement  at  and  near. .  v,  290;  vi,  1295 

Orange  River,  Fla. ,  improvement  of ^ v,  298;  vi,  1305 

Ordnance.    See  Fortifications. 

Oregon,  dredging  plant  for  harbors  on  coast v,668;  vii,2454 

Ormond,  Fla.,  bridge  across  Halifax  River v,  723 

Osage  River,  Mo. : 

Bridge  at  Tuscmnbia v,  723 

Improvement  of ^ v,445;  vi,  1703 

Oshkosn,  Wis.: 

See  also  Fox  River. 

Bridge  across  Fox  River r,722 

Oswegatchie  River,  N.  Y.  (see  Ogdensbarg  Harbor) v,  636;  vii,  2405 

Oswego  Harbor,  N.  Y.,  improvement  of v,633;  vii,  2400 

Otsego,  Minn.,  bridge  of  town  of v,  720 

Otter  Creek,  Vt.,  improvement  of v,  71, 833 

Ottertail  Lake  and  River,  Minn.,  survey  of v,441;  vi,  1686 

Ouachita  River,  Ark.  and  La. :  ... 

Bridge  at  Columbia,  La ;--,.., v.  721 

Improvement  of v,403;  vi,  1528 

Ox  Bow  bend,  Missouri  River,  Mont,  dam  at.. v,730 

Ox  Bow  Power  Company,  dam  of v,  730 


Pacific  County,  Wash.,  bridgeof v,723 

Pagan  River,  Va.,  improvement  of  .----...--. : v,228, 1191 

Palmer,  Frank  ^schooner),  removal  of  wreck  of , J v,  93, 869 

Pamlico  River,  N.  C,  improvement  of v,  237, 1204 

Pamlico  Sound,  N.  C,  improvement  of  waterway  via v,  231, 1195 

Pamunkey  River,  Va.,  improvement  of v,  212, 1163 

Parks,  public: 

District  of  Columbia,  improvement  and  care . . . : v,  738;  vii,  2619 

Mount  Rainier  National  Park,  Wash.,  survev  for  road v,  751;  vii,  2839 

Yellowstone  National  Park,  improvement  of. v,  744;  vii,  2809 

Pascagoula  River,  Miss. : 

Improvement  above  mouth  of  DogRiver -. v,  343;  vi,  1419 

Improvement  below  mouth  of  Dog  River. v,  341;  vi,  1416 

Pasquotank  River,  N.  C,  improvement  of  waterway  via v,  231, 1195 

Pasaa^ssawaukeag  River,  Ide.,  bridge  at  Belfast v,728 

Passaic  River,  N.  J.,  improvement  of.\ v,  141, 1028 

Pass  a  Loutre,  Mississippi  River,  La. : 

Closing  crevasse  in v,  354;  vi,  1429 

Constructingsill  across....-.....  —  - - v,354;  vi,1430 

Patapsco  River,  Md.: 

Defenses  of  Baltimore - v,  5 

^    Improvement  of,  and  channel  to  Baltimore v,  186, 1125 

Improvement  of  channel  to  Curtis  Bay v,  189, 1129 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  Garden) . . .  v,  189, 1130 

Patchogue  River,  N.  Y.,  improvement  of  {see  Great  South  Bay) v,  127, 976 

Patuxent  River,  Md.,  improvement  of v,  209, 1160 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of v,  93, 872 

Pawpaw  River,  Mich.  («€eSt.  Joseph  Harbor) v,556;  vi,2161 

Pawiucket  (Seekonk)  River,  R.  I.,  improvement  of v,  83, 855 

Peace  Creek,  or  River,  Fla,,  improvement  of  Charlotte  Harbor v,  298;  vi,  1305 

Peace  (Naval)  Monument,  Washington,  D.  C v,738;  vii,2619 

Pearl  Harbor,  Hawaii: 

Defenses  of v,12, 15 

Improvement  of - v,710;  vir,2563 

Pearl  River,  Miss. : 

Improvement  between  Edinburg  and  Jackson v,  352;  vi,  1427 

Improvement  below  Rockport v,350;  vi,  1426 
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Pedee  livere,  8.  C. : 

Improvement  of  Great  Fedee VfSSd;  vi,  1238 

Improvement  of  Little  Pedee v,256;  vi,  1237 

Peekflkfll  Harbor,  N.  Y.,  improvement  of v,132,987 

Pend  Oreille  River,  Wash.,  improvement  of v,708;  vii,2563 

Pennsylvania,  New  Jersey  and  New  York  Bailroad  Company,  bridge  of v,  728 

Pennsylvania  Railroad  Company,  bridgeof v,  723 

Penobscot  River,  Me. : 

Defenses  of v,6 

Improvement  of v»26, 786 

Improvement  of  Bucksport  Harbor v,28, 787 

Removal  of  wreck  at  South  Brewer v, 42,800 

Pensacola  Harbor,  Fla. : 

Defenses  of v,5 

Improvement  of,  including  dredge  construction v,  321, 1090;  vi,  1339 

Pentwater  Harbor,  Mich. ,  improvement  of v,  669, 570;  vi,  2192 

Peoria,  111.,  bridge  of  city  of,  across  Illinois  River v,  723 

Pequonnock  River,  Conn.  (m« Bridgeport  Harbor) v,106,891 

Perdeand  Bertha  (barge),  removal  of  wreck  of v,  134, 989 

Pere  Marquette  Lake,  Mich,  {iee  Ludington  Harbor) v,  571 ;  vi,  2196 

Permanent  International  Conmussion  of  Congrenes  of  Navigation v,  71 7 

Permits: 

For  construction  of  bridges v,  719, 722, 728 

For  erection  of  structures  other  than  bridges v,730 

Perquimans  River,  N.  C,  improvement  of v,233, 1198 

Perth  Amboy,  N.  J.: 

See  aUo  Raritan  Bay  and  River. 

Bridge  across  Raritan  River v,  728 

Petaluma  Creek,  Cal.,  improvement  of v,664;  vii,2436 

Petersburg^  Va.: 

Diversion  of  Appomattox  River  at v,230, 1192 

Removal  of  wreck  in  Appomattox  River  at v,  235, 1200 

Petoskey  Harbor,  Mich.,  improvement  of v,580;  vi,  2212 

Philadelphia,  Pa.: 

Defenses  of  Delaware  River  ($ee  also  Technical  details) v,  5;  vii,  3007 

Improvement  of  Delaware  River  at v,  156, 1065 

Removal  of  wreck  of  city  ice  boat  No.  3  in  Delaware  Bay v,  163, 1086 

Philippine  Islands,  defenses  of v,12,14,15 

Pierce  County,  Wash.,  bridge  of v,724 

Pierhead  lines.    Ste  Harbor  lines. 

Pierre,  8.  Dak.  («c«  Missouri  River) v,442;  vi,1689 

Pierre,  Fort,  S.  Dak.  («6<j  Missouri  River) v,442;  vi,  1689 

Pigeon  Cove  Harbor,  Mass.,  removal  of  wreck  at v,  74, 836 

Pigeon  Bayous,  La.,  improvement  of v,361;  vi,  1446 

Pike  Creek,  Wis.,  iinprovement  of  Kenosha  Harbor v,  539;  vi,  2046 

Pine  Island  Sound,  Fla.  {se^  Charlotte  Harbor) v,  298;  vr,  1306 

Pine  Lake  and  River  (Charlevoix  County),  M^ch.,  improvement  of.  v,  578;  vi,  2210 

Pine  River  (St.  Clair  County),  Mich.,  improvement  of ^ v,588;  vi,  2283 

Pine  River,  Minn. : 

Construction  of  reservoir  dam v,432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,434;  vi,  1675 

Pinole,  Point,  Cal.  (we  San  Pablo  Bay) v,648;  vii,2426 

Pittsbui^  Harbor,  Pa.  {see  also  Allegheny,  Monongahela,  and  Ohio  rivers): 

Bridge  over  Monongahela  River  above  Dam  No.  4 v,  720 

Harbor  lines  in  Monongahela  River v,718;  vi,  1865,1869 

Improvement  of v,472;  vi,  1839 

Plaquemine  Bayou,  La. : 

Improvement  of v,361;  vi,  1446 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Plattsburg  Harbor,  N.  Y.,  improvement  of v,  72, 834 

Plymouth  Harbor,  Mass.,  improvement  of v,67,829 

Pocomoke  River,  Md.,  improvement  of v,197,1140 

Point  Allerton,  Boston  Harbor,  Mass.,  removal  of  wreck  off v,  74, 835 

Point  Judith  Harbor  and  Pond,  R.  I;: 

Construction  of  harbor  of  refuge v,  88, 862 

Improvement  of  pond  entrance v,  89, 864 

Removal  of  wreck v,  93  869 

?^t^iwM''*®'9?^^?*^^^*^^^^y) .'/v,'648;  vii,2426 

Pomt  Wilson,  Cal.  (w« San  Pablo  Bay ) v,648-  vii  2426 
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Pok^ma  Falls,  Miananppi  River,  Minn. : 

Construction  of  reservoir  dam v,  432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,  434;  vi,  1675 

Pollard,  Ala.,  bridge  across  Ck)necuh  River v,  722 

Pollock  Rip  channel,  Mass.,  removal  of  wreck  in v,  93, 869 

Pollock  Rio  Slue,  Mass.,  removal  of  wrecks  in v,  93, 868 

Pomeroy,  Ohio,  ice  harbor  at  Kerrs  Run  ijKe  Ohio  River) v,  462;  vi,  1794 

Pomeroy  Center,  Ohio,  ice  pier  {see  Ohio  River) v,  462;  vi,  1794 

Ponchatoula  River,  La.  («€a Tickfaw  River) v,368;  vi,1461 

Pony  Slouch,  Coos  Bay,  Oreg. ,  improvement  of v,  661 ;  vii,  2446 

Porcupine  island.  Bar  Harbor,  Me. ,  construction  of  breakwater v,  23, 782  * 

Portage  Lake,  Manistee Couaty, Mich.  ,improvementof  harborof  refu^.  v,  574;  vi,  2203 
Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.,  improve- 
ment and  care V,  518, 520;  vi,1996 

Portage  River,  Houghton  County,  Mich.,  waterway  via v,  518, 520;  vi,  1996 

Portage  River,  Ohio,  improvement  of  Port  Clinton  Harbor v,  604;  vii,  2315 

Port  Chester  Harbor,  N.  Y.,  improvement  of v,  113,954 

Port  Clinton  Harbor,  Ohio,  improvement  of v,  604;  vii,  2315 

Port  Harford,  Cal.  (see  San  Luis  Obispo  Harbor) v,  642;  vii,  2419 

Port  Henry,  N.  Y.,  removal  of  wrecks  at v,  74, 836 

Port  Huron,  Mich.,  improvement  of  Black  River  at v,  587;  vi,  2232 

Port  Inglis  Terminal  Company  (see  Withlacoochee  River) v,  306;  vi,  1314 

Port  JeSerson  Harbor,  N.  Y.,  improvement  of v,  118, 962 

Portland,  Ky.: 

Enlargement  of  Louisville  and  Portland  Canal v,  493;  vi,  1929 

Operating  and  care  of  Louisville  and  Portland  Canal v,  498;  vi,  1936 

Portland,  Me.: 

Defenses  of  (see  also  Technical  details) ^ v,  5;  vii,  3003 

Improvement  of  harbor v,  36, 793 

Recommendation  regarding  funds  for  inspection,  etc.,  of  bridges  and 

other  structures  in  Portland  engineering  district v,  800 

Portland,  Oreg.    See  Willamette  River. 

Portland  General  Electric  Light  Company  («e«  Willamette  FallsCanal) .  v,  692;  vii,  2497 

Port  Lavaca,  Tex.,  harbor  lines v,  718;  vi,  1516 

Porto  Rico,  defenses  of v,  12 

Port  Perrv,  Pa.,  harbor  lines  in  Moaongahela  River v,  718;  vi,  1869 

Port  Royal  (Beaufort)  River,  8.  C: 

Defenses  of  Port  Royal  Sound v,5 

Lnprovement  of '  v,  26©;  vi,  1256 

Improvement  of  waterway  between  Beaufort  and  Charleston,  S.  C.  v,  268;  vi,  1255 
Improvement  of  waterway  between  Beaufort,  8.  C,  and  Savannah  (see 

&ivannah  Harbor) v,270;  vi,1259 

Port  Royal  Sound,  S.  C,  defenses  of v,  5 

Portsmouth,  N.  H.,  defenses  at v,  5 

Portsmouth,  Ohio,  ice  pier  (see  Ohio  River) v,  462;  vi,  1794 

Portsmouth,  R.  I.,  reconstruction  of  Stone  Bridge  across  Sakonnet  River ...      v,  726 

Port  Tampa,  Fla.  (««!  Tampa  Bay) v,301;  vi,1309 

Port  Washington  Harbor,  Wis. ,  improvement  of v,  535 ;  vi,  2036 

Portwing  Harbor,  Wis.,  improvement  of v,  514;  vi,  1989 

Position  finders,  range  and v,  7, 13 

Potomac  Park,  Washington,  D.  C v,738;  vii,2619 

Potomac  River  (see  also  Washington,  D.  C. ) : 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of v,  731 ;  vii,  2603 

Defenses  of  Washington.  D.  C v,  5 

Highway  bridge  at  Washington,  D.  C,  to  replace  Long  Bridge,  v,  732;  vii,  2605 

Improvement  at  Washington,  D.  C v,  203, 1150 

Improvement  below  Wasnington, D. C v,205, 1153 

Sea  wall  between  Arsenal  wall  and  N  street,  Washington,  D.  C.  v,  739;  vii,  2619 

Wrecks,  removal  of v,224,  1181,1182 

Powow  River,  Mass.,  improvement  of  .^ v,  45, 804 

Preliminary  examinations  of  rivers  and  harbors,  required  by  act  of  March 

3,1905 v,21 

Pr^ue  Isle,  Marquette,  Mich.,  construction  of  harbor  oljefuge v,  522;  vi,  2006 

Presq^ue  Isle  Peninsula,  Erie,  Pa. ,  improvements  at v,  619;  vii,  2369 

Printmg  Office,  Government,  Washington,  D.  C: 

Erection  of  new  building v,  747;  vii,  2823 

Repairs  to  old  building *. v,748;  vii,2824 

Telegraph  line v,738;  vii,2619 
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Printape  Ferry,  Ga.,  bridge  acrom  Ooetemnila. River v,  725 

Projects.    See  FortiiicatioiiB  arid  Kiveraand  hartx>r8.  > 
Providence  Harbor  and  River,  R.  I. :  . 

Bridge  at  Providence v,  727 

Improvement  of ^ v,  84, 857 

Im  provement  of  Pawtucket  River v,  83,  855 

Removal  of  Green  Jacket  Bhoal ,.: v,  85, 857 

Provincetown  Harbor,  Man.,  improvement  of v,e9,  830 

Public  buildings  and  grounds,  District  of  Colombia y,  738;  vii,  2619 

Public  parks.    See  Parks. 
Puget  Sound,  Wash. : 

Defenses  of v,5, 10 

Improvement  of,  and  tributaries v,  696;  vii,  2514 

Improvement  of  waterway  to  Lake  Washington ^ .  ^. . . . .  v,  701 ;  vii,  2541 

Inspection  of  fish  traps ' v,  709;  vii,  2558 

Pulaski,  General  Count,  monument  to v,  738;  vii,  2619 

Punta  Gonia,  Fla.,  improvement  of  Charlotte  Harbor ^ v,  298;  vi,  1305 

Puntalunos  (vessel),  removal  of  wreck  of v,  288;  vi,  1290 

Purdv,  Wash.,  bridfEe  across  Henderson  Bay v,  724 

Purification  of  water  supply  of  Washington,  D.  C v,  736;  vii,  2614 

Puyallup  River,  Wash. : 

'  Improvement  of  (tee  Puget  Sound) v,  696;  vii,  2514 

Improvement  of  Taooma  Harbor^ ^ v,  699;  vu,  2527 

Q. 

Queenptown  Harbor,  Md. ,  improvement  of • v,  193, 1138 

Quincy,  Mass.,  bridge  across  Neponset  River v,  729 

Quinnipiac  River,  New  Haven,  Conn.,  improvement  of v,  100,883 

R. 

Raccoon  Creek,  N.  J.,  improvement  of v,  172, 1103 

Racine  Harbor,  Wis.,  improvement  of v,538;  vi,2043 

Raft8,  rules  governing  running  of,  on  certain  streams v,  719 

Rainier,  Mount,  National  Park,  Wash.,  survey  for  road v,  761;  vii,  2839 

Raisin  River,  Mich,  {gee  Monroe  Harbor) : v,  686;  vi,  2231 

Ranald  (steamcir),  removal  of  wreck  of v,  186,1123 

Rancocas  River,  N.  J.: 

Bridge  at  Delanco v,  723 

Bridge  at  Mount  Holly v,  723 

Improvement  of .• v,  164, 1097 

Range  and  position  finders v,  7, 13 

Rappahannock  River,  Va.,  improvement  of v,  218, 1171 

Raritan  Bay  and  River,  N.  J.: 

Bridge'between  Perth  Amboy  and  South  Amboy v,  728 

Improvement  of  bay v,  147, 1088 

Improvement  of  Keyport  Harbor v,148, 1040 

Improvement  of  river v,  149, 1044 

Improvement  of  Shoal  Harbor :..;.:. v,  151, 1050 

Red  Hook  channel.  New  York  Harbor,  N.  Y.,  improvement  of v,  137, 1016 

Red  Lake,  Minn.: 

Improvement  of  {see  Red  River  of  the  North ) v,  438;  vi,  1683 

Survey  of v,441;  vi,  1686 

Red  I^ke  River,  Minn. : 

Bridjre  at  Thief  River  Falls v,720 

Improvement  of  {see  Red  River  of  the  North ) v,  438;  vi,  168;^ 

Survey  of v,441;  vi,1686 

Red  River,  I  A.,  Ark.,  Tex.,  and  Ind.  T.: 

Bridge  at  Shreveport,  I^ v,720 

Gauping  {see  Mississippi  River  Commission) v,  716;  vni,  8, 86 

Improvement  of ■ v,399;  vi,1519 

Improvement  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex v,  402;  vi,  1527 

Rectification  of  mouth  by  Mississippi  River  Commission v,  716;  vni,  3, 40 

Red  River  of  the  North,  Minn,  and  N.  E^k.: 

Bridge  between  Marshall  County,  Minn.,  and  Walsh  County,  N.  Dak.       v,721 
Improvement  of v,438;  vi,1683 
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Red  River  of  the  North,  Minn,  and  N.  Dak. — Continued. 

Survey  of  Otter  Tail  Lake  and  River  for  reservoir  dam v,  441 ;  vi,  1686 

Survey  of  Red  Lake  and  Red  Lake  River  for  reservoir  dam v,  441 ;  vi,  1686 

Redwood  Creek,  Cal.,  improvement  of v,  646;  vii,  2423 

Regulations  and  rules: 

For  navigation  of  canals,  etc v,  718 

For  opening  of  drawbridges v,  719  * 

For  runninffof  loose  logs,  steamboats,  and  rafts  on  certain  streams v,  719 

Rehoboth  Bay,  Del.,  waterway  via v,  184, 1120 

Reservations,  public.    See  Parks. 
Reservoirs: 

Big  Stone  Lake,  Minn.,  survey  for v,  441;  vi,  1686 

Mississippi  River,  headwaters,  construction  of v,  432;  vi,  1670 

Mississippi  River,  headwaters,  operating  and  care v,  434;  vi,  1675 

Otter  Tail  Lake  and  River,  Minn. ,  survey  for v,  441 ;  vi,  1686 

Red  Lake  and  Red  Lake  River.  Mina.,  survey  for v,  441 ;  vi,  1686 

Traverse  Lake,  Minn.,  survey  for v,  441 ;  vi,  1686 

Washington  Aqueduct,  D.  C , v,734;  vii,2609 

Resolutions,  joint,  Fifty-eighth  Congress,   third  session,  affecting  Corps  of 

Engineera 1 vii,  2851, 2862, 2867, 2892 

Rhode  Island,  State  of: 

Defenses  of  coast v,  5, 10 

Reconstruction  of  Stone  Bridge  across  Sakonnet  River  at  Tiverton v,  726 

Richland  Creek,  Tenn.  («««  Tennessee  River  above  Chattanooga) v,454;  vi,  1736 

Richmond  Harbor,  Va.  (««€  James  River) v,  222, 1177 

Ridgewood  (schooner),  remoN'al  of  wreck  of v,  309;  vi,  1320 

Ripley,  Ohio, Ice  pier  {see  Ohio  River) v,  462;  vi,  1794 

Rival  (schooner),  removal  of  wreck  of v,  186, 1123 

Rivers  and  harbors  (see  also  Technical  details) : 

Appropriations  for  operations  during  the  past  year v,  19 

Appropriations  for  1906-7,  estimates  of v,  20 

Board  of  Engineers  for  see  also  Committee,  etc v,  712;  vii,  2669 

Board  of  Engineers,  The v,  4, 756 

Bridges V,  719, 722, 728, 729 

Committee  on.  House  of  Representatives.    See  Committee,  etc. 

Engineer  divisions v,  20 

Examinations,  preliminary,  required  by  act  of  March  3, 1905 v,  21 

Expenditures  during  the  past  vear v,  19 

Harbor  lines,  establishment  of v,  718 

Rules  governing  navigation  of  canals,  etc v,  718 

Rules  governing  the  opening  of  drawbridges v,  719 

Rules  governing  the  running  of  loose  logs,  steamboats,  and  rafts  on  cer- 
tain streams - v,  719 

Status  of  works v,  19 

Structures  other  than  bridges,  permits  for  erection  of v,  730 

Surveys,  required  by  act  of  March  3,  1905 v,  21 

Riverside,  Wash.,  bridge  across  Okanogan  River v,  723 

Riverside  Railway  Company,  bridge  of. v,725 

Roads*. 

In  Mount  Rainier  National  Park,  Wash v,  761;  vii,  2839 

From  Valdes  to  Fort  Egbert,  Alaska v,  762;  vii,  2845 

In  Yellowstone  National  Park v,  744;  vii,  2809 

From  Yukon  River  to  Coldfoot,  Alaska v,  752;  vii,  2845 

Roads  Harbor,  Md.,  removal  of  wre«k v,  202, 1147 

Roanoke  River,  N.  C,  improvement  of * v,  234, 1199 

Robert,  Gen.  H.  M.  (dredge),  plans  and  cost  of  revolving  cutter  installed  on.  vii,  3036 

Roche  Harbor,  Wash.  («e«  Puget  Sound) v,  697,698;  vii,  2514 

Rockhall  Harbor,  Md.,  improvement  of v,  192,1133 

Rockhaven,  N.  Dak.,  ice  harbor  (see  Missouri  River) v,  443;  vii,  1689 

Rockland  Harbor,  Me.,  improvement  of v,  29,  788 

Rockport,  Me.,  removal  of  wreck  in  harbor ' v,  800 

Roc^)ort,  Mass.: 

Construction  of  harlK>r  of  refuge  in  Sandy  Bay v,  46, 805 

Improvement  of  harbor v,48, 807 

Rock  River,  III.: 

Construction  of  canal  around v,650;  vi,2144 

Operating  and  care  of  canal  around v,430;  vi,  1653 
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Romerly  Marsh,  Ga. ,  improvement  of  waterway  via v,  285;  vi,  1283 

Rondout  Harbor,  N.  Y.,  improvement  of v,  131,  d85 

Root  River,  Wis.,  improvement  of  Radne  Harbor v, 538;  vi,  2043 

Rowville,  N.  Y.,  harbor  lines  in  Arthur  Kill v,  718, 1062 

Roage  River,  Mich.,  improvement  of v,5fi6;  ti,2^0 

Rooff h  River,  £y. : 

Impfx>vem«it  of v,607;  vi,  1963 

Operating  and  care  of  lock  and  dam v,608;  vi,  1964 

Round  Lake,  Mich.,  improvement  of  Charlevoix  Harbor v,  578;  vi,  2210 

Rouse  Point,  N.  Y.,  removal  of  wreck  at v,  74, 836 

Rules  and  regulations: 

For  naviijation  of  canals,  etc v,718 

For  opening  of  drawbridges v,  71 9 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams v,  719 

S. 

Sabine  Lake,  Pass,  and  River,  Tex. : 

Improvement  of  mouth  of  river  and  of  channel  through  lake  . . .  v,  375;  vi,  1469 

Improvement  of  river v,  376;  vi,  147 1 

Improvement  of  Sabine  Pass  Harbor v,  377;  vi,  1472 

Removal  of  water  hyacinths  in  river v,380;  vi,  1476 

Sack  rafts,  rules  governing  running  of,  on  certain  streams v,  719 

Saco  River,  Me.,  improvement  of v,  36, 796 

Sacramento  County,  Cal.,  bridge  of v,  726 

Sacramento  River,  Cal. : 

Bridge  at  Butte  City '. v,724 

Bridge  at  Grand  Island v,726 

Improvement  of -• v,652;  vii,2433 

Improvement  of,  by  California  Debris  Commiasion v,  714;  vii,  2585 

Sag  Harbor.  N.  Y.,  improvement  at v,122,969 

Saginaw  Harbor  and  River,  Mich. : 

Bridges  (3)  at  Saginaw v,72?. 

Bridge  near  Bay  City v,79;i 

Harbor  lines  at  Sa^naw v,718;  vi,2235 

Improvement  of  river v,  582;  vi,  2224 

Removal  of  wreck  at  Saginaw v,590 

Sailors  Encampment,  St.  Marys  River,  Mich.,  improvement  at v,692;  vn,2244 

St.  Augustine,  Fla.,  bridge  across  San  Sebastian  River .^ v,  723, 724 

St.  Clair  Canal,  Lake,  and  River,  Mich. : 

Dischax^  of  river v,743;  vii,2782 

Improvement  of  canal v,598;  vii,  2276 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  v,  590;  vii,  2241 

Operating  and  care  of  canal v,  599;  vii,  2278 

Removal  of  wrecks  in  river v,601;  vii,  2288 

SurvevB,  etc.  (see  Northern  and  Northwestern  Lakes) '. .  v,  739;  vu,  2775 

St  Croix  tails  Minnesota  Improvement  Company,  dam  of -^ v,  730 

St.  Croix  Falls,  Wis.,  dam  across  St  Croix  River v,  730 

St  Croix  Falls  Wisconsin  Improvement  Company,  dam  of v,  730 

St  Croix  Lake  and  River,  Wis.  and  Minn. : 

Construction  of  dam  at  St  Croix  Falls,  Wis v,730 

Improvement  of v,  435;  vi,  1680 

St.  Francis  River,  Ark.  and  Mo. : 

Gauging  (see  Alississippi  River  Commission) v,  716;  vni,  8, 86 

Improvement  of,  in  Arkansas v,  421 ;  vi,  1579 

Improvement  of,  in  Missouri v,422,  vi,  1581 

St  George  Sound,  Fla.  {see  Carrabelle  bar  and  harbor) v,  310;  vi,  1322 

St.  Johns  River,  Fla. : 

Defenses  of v,5 

Improvement  between  Jacksonville  and  the  ocean,  including  dredge 

construction v,  288, 1089;  vi,  1291 

Improvement  between  Jacksonville  and  Palatka,  including  Oraniee  Mills 

flats .■'v,290;  vi,1295 

Improvement  of'  Volusia  bar,  and  between  Volusia  bar  and  Lake 

Monroe v,  291 ;  vi,  1296 

.    Removal  of  water  hyacinths v,308;  vi,  1318 

Removal  of  wrecks v,309;  vi,1320 
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8t  Jones  River,  Del.: 

Improvement  of v,  181, 1116 

Removal  of  wrecks v,  186, 1122, 1124 

St.  Joseph,  Mo.,  improvement  of  Missouri  River  at v,  442, 444;  vi,  1680 

8t.  Joseph  Harbor  and  River,  Mich. : 

Bridge  near  mouth  of  river v,  721 

Improvement  of  harbor v,  556;  vi,  2161 

Improvement  of  river v,  558;  vi,  2162 

St  Lawrence  River,  N.  Y. : 

Cape  Vincent  Harbor,  improvement  of v,634;  vii,2402 

Dam  between  Adams  and  Les  Galops  islands,  construction  of 1 .      v,  730 

Defenses  of v,  5 

Discharge  of v,743;  vii,2782 

Long  Sault  Island,  improvement  at v,  637 

Ogdensburg  Harbor,  improvement  of v,  636;  vii,  2405 

C^ensbui^e  to  foot  of  Lake  Ontario,  removal  of  shoals v,  635;  vii,  2405 

St.  Lawrenoe  River  Power  Company v,  637 

St.  Louis,  Mo.: 

Improvement  of  Mississippi  River  between  mouths  of  Missouri  and  Ohio 

nvcrs v,424;  vi,  1587 

Survey  for  waterway  to  Lockport,  111 v,  548;  vi,  2118;  viii,  10, 41 

St.  Louis  Bay  and  River,  Minn,  and  Wis.,  improvement  of  Duluth-Superior 
Harbor v,510;  vi,1971 

St.  Louis,  Brownsville  and  Mexico  Railwav  Company,  bridges  (3)  of v,  726, 727 

St.  Lucie  River,  Fla.,  bridge  between  Kitchens  and  Fosters  points v,  727 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich. : 

Commercial  statistics v,  594;  vii,  2250 

Discharge  of  river v,  743 ;  vii,  2782 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes,  v,  590;  vii,  2241 

Improvement  of  Hay  Lake  and  Neebish  channels v,  596;  vii,  2269 

Improvement  of  river  at  the  falls v,592;  vii,2244 

Operating  and  care  of  canal v,594;  vii,2248 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) v,  739;  vii,  2775 

Survey  of,  with  a  view  to  improvement v,602;  vii,2289 

St.  Paul,  Minn.: 

See  also  Mississippi  River. 

Graugin^  Mississippi  River  at v,441;  vi,  1687;  viii,86 

St.  Peters  River,  Minn.    See  Minnesota  River. 

Sakonnet  River,  R.  I. : 

Improvement  of v,  82, 855 

Reconstruction  of  Stone  Bridge  at  Tiverton v,  726 

Sal«m  Harbor,  Mass.,  improvement  of v,52,8ll 

Salmon  Bay,  Wash.,  improvement  of  waterway  via v,  701 ;  vii,  2541 

Salmon  River,  Conn,  {see  Connecticut  River) v,  96, 876 

SamishRiver,  Wash.  (M^Puffet Sound) v,696;  vii,2514 

Sampit  River  (Geoi^town  Harbor),  S.  C.  (see  Winyah  Bay) v,  258;  vi,  1241 

San  Antonio  estuary,  Cal.  (see  Oakland  Harbor) v,  646;  vii,  2424 

Sandbeach  (Harbor  Beach),  Mich.: 

Improvement  of  harbor  of  refuge ^ v,  584;  vi,  2226 

Water  levels v,744;  vii,2782 

San  Diego  Harbor,  Cal. : 

Defenses  of v,5 

Improvement  of v,  638 ;  vu,  2409 

Sandusky  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction v,  605, 1092;  vii,  2316 

Removal  of  wreck v,619;  vii,2368 

Sandwich  Islands.    See  Hawaiian  Islands. 

Sandv  Bay,  Cape  Ann,  Mass. : 

Construction  of  harbor  of  refuge v,  46, 805 

Improvement  of  Rockport  Harbor v,  48, 807 

Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam v,432;  vi,1670 

Operating  and  care  of  reservoir  dam v,434;  vi,  1675 

Sanford,  FHl,  removal  of  wreck  near v,309;  vi,  1320 

San  Francisco  Bay  and  Harbor,  Cal. : 

Defenses  of v,  5 

Iniprovement  of  channel  between  Strait  of  Carquinez  and  the  Golden 
Gate ^ v,648;  vii,  2426 
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San  Francisco  Bay  and  Harbor,  Cal. — Continaed. 

Improvement  of  harbor t,648;  vn,  2423 

Improvement  of  Oakland  Harbor v,646;  vii,  2424 

Kan   Jacinto    River,    Tex.,  improvement   of    (tee  Galveston   ahip  chan- 
nel)   v,385;  VI,  1492 

Wan  Joaquin  River,  Cal. : 

Improvement  of v,649;  vii,  2428 

Improvement  of,  by  California  Debris  Commission  -. v,  714;  vii,  2585 

[mprovement  of  Stockton  and  Mormon  channels & v,  650;  vii,  2430 

San  I^eandro  Bay,  Cal.  (»e«  Oakland  Harbor) v,646;  vii,  2424 

San  Luis  Obispo  Harbor,  Cal. ,  improvement  of v,  642;  vn,  2419 

San  Pablo  Bay,  Cal.,  improvement  of v,648;  vii,  2426 

San  Pedro  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor.... v,639;  vn,  2411 

Improvement  of  Wilmineton  inner  harbor v,  641 ;  vn,  2413 

San  Sebastian  River,  Fla.,  bridge atSt  Augustine v, 723, 724 

Santee  River,  S.  C,  improvement  of v,260;  vi,  1245 

Santiago  (baiige),  removal  of  wreck  of v,  163, 1086 

Sarasota  Bay,  Fla.,  improvement  of v,  300;  vi,  1307 

Saugatuck  Harbor,  Mich.,  improvement  of v,  560;  vi,  2169 

Saugatuck  River,  Conn.,  improvement  of v,  108, 893 

Saugerties  Harbor,  N.  Y.,  improvement  of . .«. v,  130, 984 

Saugus  River,  Mass. ,  improvement  of  Lynn  Harbor -. v,  53, 812 

Sauk  River,  Wis.  (see  Port  Washington  Harbor) v,  635;  vi,  2036 

Sault  Ste.  Marie,  Mich.    See  St.  Marys  River. 

Sausal  Creek,  Cal.  (w«  Oakland  Harbor) v,646;  vn,  2424 

Savannah  Harbor  and  River,  (ya. : 

Defenses  of  («ef  u^  Technical  details) v,5;  vn,  3016 

Improvement  of  harbor,  including  dredge  construction v,  270, 1094;  vi,  1259 

Improvement  of  river  above  Augusta v,  275;  vi,  1269 

Improvement  of  river  between  Augusta  and  Savannah v,  273;  vi,  1267 

Improvement  of  waterway  to  Bieaufort,   S.  C.    {see  Savannah    Har- 
bor)  v,270;  VI,  1259 

Improvement  of  waterway  to  Fernandina,  Fla v,  285;  vi,  1283 

Saybrook  (Old) ,  Conn. ,  bridge  across  Connecticut  River Vj721 

Sayville,  N.  Y.,  improvement  of  Browns  Creek v,  126, 975 

School  of  Application,  Engineer,  buildings  for v,  748;  vn,  2825 

Schuylkill  River,  Pa.,  removal  of  wreck  at  Grays  Ferry v,  163, 1085 

Scituate  Harbor,  Ma^s. ,  improvement  of •. v,  65, 827 

Scott    Point,    Tennessee    River,    Ala.,    lock   and   dam    at   Hales    bar, 

near v,  455, 456;  vr,1739 

Scuppemong  River,  N.  C,  improvement  of v,  235, 1201 

Seaboard  Traction  Company,  bridge  of v,  728 

Seacoast  defenses.    See  Fortifications. 

Sea  Isle  City,  N.  J. ,  bridge  across  Ludlams  Thoroughfare v,  728 

Searchlights v,10 

Seattle,  Wash.,  improvement  of  Puget    Sound-Lake    Washington    water- 
way   v,701;  vn,2Ml 

Seawalls v,ll 

Sebastian  Inlet,  Fla.  (»«  Indian  River) v,293;  vi,1299 

Sebewaing  River,  Mich.,  improvement  of v,  584;  vi,  2225 

Secretary  Creek  ( Warwick  River) ,  Md. ,  improvement  of v,  196, 1 139 

Seekonk  ( Pawtucket )  River,  R.  I. ,  improvement  of v,  83, 855 

Severn  River,  Md.,  bridge  near  Annapolis v,  723 

Shag  rocks,  San  Francisco  Harbor,  Cal. ,  removal  of v,  646;  vn,  2423 

Shallow  Creek,  Md.,  bridge  across v,  725 

Shaws  Cove,  New  I^)ndon,  Conn.    See  New  London  and  Thames  River. 

Shears,  the,  Delaware  Bay,  Del.,  construction  of  harbor  of  refuge v,  162, 1084 

Sheboygan  Harbor  and  River,  Wis. : 

Bridge  at  Shelxjygan v,728 

Improvement  of  harbor v,  534;  vi,  2084 

Shenango  No.  1  (car  ferry),  removal  of  wreck  of v,  619;  vn, 2368 

Sheridan  statue,  Washington,  D.  C v,738;  vn,2619 

Shemmn  statue,  Washington,  D.  C v,  738;  vn,  2619 

Shiawassee  River,  Mich.,  improvement  of v,583;  vi,2224 

Shilshole  Bay,  Wash. ,  improvement  of  waterway  via v,  701 ;  vii,  2541 
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Ship  Island  Harbor,  Miae.,  improvement  of  channel  to  Gulf  port v,  349;  vi,  1424 

Ship  John  light, .  Delaware  Bay,  removal  of  wreck  near v,  163, 1086 

Shoal  Harbor,  N.  J.,  improvement  of v,  151, 1050 

Shoalwater  Bay  (Willapa  Harbor),  Waah.: 

Improvement  of v,692;  vii,2505 

Removal  of  wreck v,710;  vii,2560 

Shovelful  shoal,  Mass.,  removal  of  wreck  on v,  93, 868 

Shreveport,  La. ; . 

Bridge  across  Bed  River  at v,720 

Improvement  of  Cypress  Bayou v,402;  vi,  1527 

Improvement  of  Red  River  at . . , v,  399;  vi,  1521 

Shreveport  Bridge  and  Terminal  Company,  bridge  of : v,  720 

Shrewsbury  River,  N.  J.,  improvement  of. v,  153, 1052 

Sigel,  General  Franz  (schooner) ,  removal  of  wreck  of v,  618,  vii,  2367 

Silvana,  Wash. ,  bridge  across  Stilapjamish  River. v,  722 

Sinepu;cent  Bay,  Md.,  waterway  via v,  184, 1120 

Sioux  City,  Iowa  (see  Missouri  River) v,  442;  vi,  1689 

Bioux  River,  S.  Diak.,  ice  harbor  at  Sioux  City,  Iowa . . . .... v,  443;  vi,  1689 

Sites  for  fortifications v,  10 

Siuslaw  River,  Oreg.,  improvement  at  mouth  .  r  - v,  663, 668;  vii,  2449, 2454 

Sixmile  Island,  Allesheny  River,  Pa. : 

OQustruction  of  lock  and  dam , v,478;  vi,  1854 

Estimate  of  cost  for  completion  of  lock  and  dam v,  480;  vi,  1862 

Skacit  River,  Waah.  (we Puget  Sound) v,696;  vii,2514 

Skidaway  J^arrows,  Ga.,  improvement  of v,286;  vi,  1285 

Slack-water  jsystems.    See  Canals  and  Waterways. 

Smithy  Rebecca  M.  (schooner),  removal  of  wreck  of v,  186, 1122 

Smoking  Point,  Arthur  Kill,  N.  Y.,  harbor  lines : v,  718, 1062 

Smyrna  River,  Del.,  improvement  of v,  182, 1118 

Snag  boats  in  Galveston  (Tex. )  engineering  district,  details  concerning  con- 
struction and  operation ^ vii,  3034 

Snake  River,.  Alaska,  improvement  of  mouth  of : v,  719 

Snake  River,  Idaho,  Or^.,  and  Wa^.,  improvement  of v,  669;  vii,  2455 

Snohomish  River,  Wash. : 

Improvement  of  («^  Puget  Soiund). v,696;  vii,2514 

Improvement  of  Everett  Harbor v,  703;  vii,  2546 

Improvement  of,  at  Stretchs  riffle.... v,  705;  vii,  2548 

Snoqualmie  River,  Waah.  (xee  I^iget  Sound) v,696;  vii,2514 

Soda(Sodo)  Lake,  La.  (we  Cypress  Bayou) v,402;  vi,1527 

Sorrel  Bayou,  La.  (we  Bayou  Plaquemine) v,361;  vi,1446 

South  Amboy,  N.  J. : 

See  aho  Karitan  Bay  and  River,        

Bridge  across  Raritan  River ,. . .      v,  728 

South   Atlantic    States,     removal     of    water     hyacinths    from     Florida 

waters..,, v,308;  vi,  1318 

Southbend  Harbor,  Wash. ,  removal  of  wreck  in v,  710;  vii,  2560 

South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 

South  Branch,  Shrewsbury  River,  N.  J.,  improvement  of v,  153, 1052 

South  Brewer,  Me.,  removal  of  wreck  at v,  42, 800 

South  Carolina,  defenses  of  coast  (see  also  Technical  details) v,  5, 10;  vii,  3015 

South  channel,  New.  York  Harbor,  N.  Y.,  removal  of  wreck  in v,  140, 1024 

South  Chicago  Harbor,  111.  (see  Calumet  Harbor) v,  545;  vi,  2109 

South  Edisto  River,  S.  C,  waterway  via v,268;  vi,  1255 

Southern  Branch,  Elizabeth  River,  Va. : 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point V,  225, 1185 

Improvement    of  waterway   to    Albemarle     Sound,    via    Currituck 

Sound v,232,  1196 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River v,  231, 1195 

Southern  Indiana  Railway  Company,  bridge  of i v,  720 

Southern  Pacific  Company,  brid^  of v,  724, 728 

Southern  Railway  Company,  bridges  of v,  721, 728 

South  Fork,  Forked  Deer  River,  Tenn.    See  Forked  Deer  River. 

South  Fork,  Willapa  River,  Wash.,  bridge  across v,  723 

South  Haven  Harbor,  Mich.,  improvement  of v,  559;  vi,  2165 

South  Hero  Island  channel,  Lake  Champlain,  Vt ,  improvement  of v,  69 
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South  KinKBton,  R.  I.  : 

Constraction  of  Point  Judith  harbor  of  rafnge y,88,M2 

Improvement  of  entrance  to  Point  Judith  Pond v,89,864 

Removal  of  wreck  off  Point  Judith T,93,8e9 

South  Milwaukee  Harbor,  Wis.,  improvement  of ▼,  588;  yi,  2043 

South  Norwalk  Harbor,  Conn.  (««  Norwalk  Harbor) v,109,804 

South  PasB,  Miasiasippi  River: 

EzaminaUona  and  surveys Y)367;  yi,1435 

Maintenance  of  channel VjSW;  vi,1438 

Southport  Harbor,  Conn.,  improvement  of v,lll,895 

South  River,  Mass.  (««  Salem  Harbor) v,62,811 

South  River,  N.  J.,  improvement  of v,  150, 1046 

Southwest  Baltimore,  Md. ,  improvement  of  harbor  of v,  189, 1130 

Southwest  Pass,  Miasissippi  River,  La.,  improvement  of,  inclndinff  dredge 

construction ' v,  355, 1088;  vi,14Sl 

Spokane  River,  Idaho,  bridge  near  CcBur  d'Alene v,  726 

Springdale,  Pa.: 

Odnstruction  of  lock  and  dam  in  Allegheny  River v,  478;  vi,  1854 

Estimate  of  cost  for  completion   of  lock  and  dam  in   Allep^env 

River v,480;  vi,1862 

Operating  and  care  of  lock  and  dam  in  Allegheny  River v,  479;  vi,  1857 

Spring  Garden,  Baltimore,  Md.,  improvemei^t  of  luarbor  at v,  189, 1130 

Spuyten  Duyvil  Creek,  N.  Y.(Me  Harlem  River) v,124,973 

Squan  (Manasquan)  River,  N.  J.,  improvement  of v,  155, 1055 

Stag  Island,  St.  Clair  River,  Mich.,  removal  of  wrec^  near. vn,  2288 

Stamford  Harbor,  Conn.,  improvement  of v,  110, 886 

Starlight  (steamer),  removal  of  wreck  of 1 v,309;  vi,  1320 

Starr  rock,  Bellineham  Bay,  Wash,  (see  Paget  Sound) v,  697, 698;  vn,  2514 

Staten  Island,  N.  Y.    See  Staten  Island-New  Jersey  channel. 
Staten  Island-New  Jersey  channel: 

Harbor  lines  in  Arthur  Kill  aod  Newark  Bay v,  718, 1056, 1069, 1062 

Improvement  of v,  143, 1033 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.    See  Staten  Island-New 
Jersey  channel. 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 

Statues,  memorials,  etc.: 

In  public  grounds,  Washin^on,  D.  C v,  738;  vn,2619 

Monuments  to  Grens.  Francis  Nash  and  William  Lee  Davidson. .  v,  750;  vn,  2887 

Monument  to  Gen.  Hugh  Mercer v,  738;  vn,2619 

Statue  of  Frederick  the  Great,  WashingtoBj  D.  C v.  749;  vn,28S6 

Statutes  of  Fifty-eighth  Congress,  third  session,  affecting  Corps  of  En- 
gineers  vn,2847 

Steamboats,  etc.: 

See  aUo  Dred^  boats  and  Wrecks. 

Rules  governing  running  of,  on  certain  streams v,719 

Steams  &  Culver  Lumber  Company,  bridge  of v,723 

Steuben,  General  Baron  von,  statue  of v,738;  vii,2619 

Stilaguamish  River,  Wash. : 

Bridge  near  Silvana « v,722 

Improvement  of  («^e  Puget  Sound ) v,<^;  vii,2514 

Stillwater  Harbor.  Minn.  (««?  St.  Croix  River) v,  435;  vi,  1680 

Stock  bridge  Landing,  Lake  WinnebaaK),  Wis.  {see  Fox  River) v,541;  vi,2049 

Stockton  channel,  San  Joaquin  River,  (jal.,  improvement  of.  v,  649, 650;  vn,  2428, 2430 

Stockton  Springs,  Me. ,  bridge  across  Cape  Jellison  Harbor v,  728 

Stone  Bridge,  »ikonnet  River  at  Tiverton,  R.  I. ,  reconstruction  of v,  726 

Stoney  Point,  Lake  Erie,  Ohio,  removal  of  wreck  near v,  618;  vn,  2367 

Stonington  Harbor,  Me.,  wreck  in v,800 

Stony  Island,  Detroit  River,  Mich.,  bridge  at v,729 

Stretchs  riffle,  Snohomish  Raver,  Wash.,  improvement  at v,  705;  vn,  2548 

Structures,  bridges  and  other,  erection  of.    aee  Rivers  and  harbors. 

Stump  Creek,  N.  J.  (««  Cheesequake  Creek) v,  152,1051 

Stuiveon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Improvement  of,  including  harbor  of  refuge v,  529;  vi,  2021 

Operating  and  care v,580;  vi,20W 

SubicBay,  Philippine  Islands,  defenses  of v,  12,14,15 

Submarine  defense .  v  11  12,14,15 

Sullivan  Falls  Harbor,  Me.,  improvement  of i"!'.!!!.!!!'.!.!..  [     \,2^7S2 

fl^lr**"  S^"*  Si?^'®/  Charleston,  S.  C.  improvement  at v,aS5;  >a,l2W 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor.      . .  v, 23, 782 
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Sullivan  Slough,  Waah.  («e«  Puget  Sound ) v,e96;  vii,2514 

Sulphur  River,  Ark.  and  Tex.  (««  Red  River) v,399;  vi,1519 

Sunken  craft.    See  Wrecks. 

Superior  Bay  and  Harbor,  Wis. ,  improvement  of v,  510;  vi,  1971 

Superior  Lake  (see  also  Northern  and  Northwestern  Lakes) : 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich v,  594;  vii,  2250 

High  water  of  1838,  elevation  of vii,2782 

Improvement  and  care  of  waterway  to  Keweenaw^Bay v,  518, 520;  vi,  1996 

Magnetic  observations  alongshore  of 1 vn,2791 

Survey  of  reef  near  £agle  River v,  744 

Sur^'ey  of  waterway  to  LEike  Huron,  including  Hay  Lake  channel .  v,  602;  vn,  2289 
Water  levels  {I860  to  1905)  and  discharges  (1860  to  1904) . .  v,  743, 744;  vii,  2782 

Supervision  of  New  York  Harbor,  N.  Y v,  713;  vii,2573 

Surface  levels.    See  Gauging. 

Surveys: 

Of  Northern  and  Northwestern  Lakes v,  739;  vii,  2775 

Of  rivers  and  harbors,  required  by  act  of  Mardh  3,  1905 v,  21 

Susquehanna  River,  Md.  and  JPa. ,  improvement  of 1 v,  191, 1131 

Suwanee  River,  Fla. : 

Bridge  across v,  726 

Improvement  of v,  304, 305;  vi,  1313 

Swan  Creek,  Ohio,  bridge  at  Toledo v,726 

Swann  Point,  Md.,  removal  of  wreck  near v,  224, 1181 

Swansboro,  N.  C. ,  improvement  of  waterway  to  New  River v,  246, 1216 

Sweetwater  bar,  Tennessee  River,  Ala,,  improvement  of v,  455;  vi,  1741 

Swinomish  Slough,  Wash. : 

Improvement  of v,  705;  vii,  2549 

Improvement  of  {see  Puget  Sound) v,  696;  vii,  2514 

Synepuxent  Bay,  Md.,  waterway  via v,  184, 1120 

Syracuse,  Ohio,  ice  pier  («eeOhio  River) v,462;  vi,  1794 

T. 

Tacoma  Harbor,  Wash.,  improvement  of v,699;  vii,2527 

Taft  Board,  to  revise  project  of  £ndicott  Board v,7 

Tallahatchie  River,  M iss. ,  improvement  of v,  409;  vi,  1555 

Tampa  Bay  and  Harbor,  Fla. : 

Defenses  of v,5 

Improvement  of  bay v,  301 ;  vi,  1309 

Improvement  of  Hillsfooro  Bay  uid  River v,  302;  vi,  1310 

Tangier  Sound,  Va.,  removal  of  wreck v,202,1147 

Tar  River,  N.  C: 

Bridge  near  W^ashington v,  724 

Improvement  of v,  237, 1204 

Tarrytown  Harbor,  N.  Y.,  improvement  of  . . .' v,  133 

Tatum,  J.  H.,  bridge  of v,724 

Taunton  River,  Mass.: 

Improvement  of  Fall  River  Harbor v,  86, 869 

Improvement  of v,  81 ,  853 

Taylor,  J.  B.  (schooner),  removal  of  wreck  of v,  235, 1200 

Tiiylors  Bayou,  Tex.  («^«  Sabine  River) v,375;  vi,  1469 

Tchefuncte  River,  La.,  improvement  of v,  367;  vi,  1459 

TchulaLake,  Miss.,  improvement  of v,409;  vi,  1555 

Teche  Bayou,  La. : 

Improvement  of v,364;  vi,  1454 

Removal  of  water  hyacinths v,  380;  vi,  1476 

Removal  of  wrecks v,365;  vi,  1456 

Technical  details  of  enraneering  methods vii,  3003, 3034 

Cape  Fear  River,  N.  C,  defenses  of,  shore  protection — case  system  of 

groins,  sand-bag  groins,  or  jetties vii,  3010 

Columbia  River,  detensesof  mouth,  damp-proofing,  rotating  blackboards 
in  booths,  stairways  in  rear  of  traverses,  wall  hydrants  on  loading 

platform,  reenforoement  of  vertical  walls vii,  3032 

Delaware  River,  defenses  of,  peace  storage  magasine  for  smokeless  pow- 
der, waterproofing,  modification  of  special  &-inch  chain  ammunition 
hoists,  cable  clamps  for  cable  tank vii,3007 
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XL  VIII  INDEX. 

Technical  details  of  engineering  methods — Continued. 

Galveston,  Tex.,  (fefenses  of,  materials  and  methods  employed,  and  test 
of  cement  used,  in  construction  of  sea  wall  to  protect  Fort  Crockett 
Reservation;    waterproofing  and  damp-proofing;  waterproofing   by 

pumping  in  grout;  placing  sand  parapets  by  pumping  in  sand vii,  3024 

Galveston,  Tex.,  engineering  district,  construction  and  operation  of 
snag  boats,  plans  and  cost  of  revolving  cutter  installed  on  dredge, 

comparative  cost  of  coal  and  oil  as  fuel  lor  dredge vii,  3034 

Georgia,  defenses  of  coa^,  device  and  method  for  measurement  of  base 

lines vii,3016 

Hampton  Roads,  Va.,  defenses  of,  damp-proofing vii,  3009 

Maine,  defenses  of  coast,  waterproofing,  damp-proofing,  sponge  and  ram- 
mer racks,  waterproofing  old  concrete  work,  powder-case  racks  for 
6-inch  battery  magazines,  sliding  doors  for  10-incb  shot-hoist  delivery .  vii,  3003 
New  Hampshire,  defenses  of  coast,  waterproofing,  damp-proofing,  sponge 
and  rammer  racks,  waterproofing  old  concrete  work,  powder-case 
racks  for  6-inch  battery  Hiag^Jnes,  sliding  doors  for  10-inch  shot- 
hoist  delivery '. vii,  3003 

South  Carolina,  defenses  of  coast,  hydraulic-lift  ammunition  service  for 

mortar  battery vii,3015 

Telegraph  line,  Government,  Washington,  D.  C v,  738;  vri,  261 9 

Tennessee  River: 

BeeTreeshoals,  Ala.,  impro vement of,  with  modified  project.  y,455;  vi,  1737, 1742 

Bridge  at  Loudon,  Tenn v,  728 

Bridge  at  Gates  Island  and  Mullens  Cove,  Tenn v,  721 

Chattanooga,  Tenn. ,  improvement  above v,  453, 464;  vi,  1735 

Chattanooga,  Tenn.,  to  Kiverton,  Ala.,  improvement  from . .  v,  453, 455;  vi,  1737 
Colbert  Shoals,  Ala.,  impro  vement  of,  with  modified  project,  v,  455;  vi,  1737, 1742 

Gauging  (see  Mississippi  River  Commission ) v,  716;  viii,  8, 86 

Hales  bar  (near  Scott  roint)  lock  and  dam,  construction  of. .  v,  455, 456;  vi,  1739 

Muscle  Shoals  Canal,  Ala.,  operating  and  care v,  458;  vi,  1762 

Muscle  Shoals  Canal,  Ala.,  report  relative  to  right  of  way,  acquisition  of 

land,  and  water  power v,  461;  vi,  1780 

Ri verton,  Ala. ,  improvement  below v,  453, 457 ;  vi,  1 757 

Sweetwater  bar,  Ala. ,  improvement  of 1 ...'--.  -\ .  v,  456;  vi,  1741 

Tensas  River,  La.,  improvement  of - -.  v, 405;  vi,  1538, 1539 

Terraceia Cut-off ,  Fla.  (««€  Manatee  River) v,307;  vi,1317 

Texana,  Tex.,  bridge  across  Lavaca  River v,  727 

Texas  City  Harbor,  Tex.,  improvement  of  channel  to  Galveston v,  384;  vi,  1489 

Texas,  State  of: 

Details  concerning  construction  and  operation  of  snag  boats,  plans  and 
cost  of  revolving  cutter  installed  on  dredge,  and  comparative  cost  of 

coal  and  oil  as  fuel  for  dredge,  in  Galveston  engineering  district vii,  3034 

Removal  of  water  hyacinths  from  waters,  in v,  380;  vi,  1476 

Thames  River,  Conn. : 

Improvement  of v,  95, 875 

Improvement  of  New  Lpndon  Harbor v,94,873 

The  Board  of  Engineers v,  4,  755 

Thief  River  Falls,  Minn. ,  brid^  across  Red  Lake  River v,  720 

Threemile  Rapids,  Columbia  River,  Oreg.  and  Wash. ,  improvementat.  v,  671 ;  vii,  2458 

Thunder  Bay  River,  Mich.,  improvement  of v,  582;  vi,  2223 

Tickfaw  River,  La. ,  improvement  of,  including  tributaries v,  368;  vi,  1461 

Tillamook  Bay  and  bar,  Oreg.,  improvement  of v,  667, 668;  vii,  2452, 2454 

Timber,  rules  governing  running  of  loose,  on  certain  streams v,  719 

Tinicum  Island,  Delaware  River,  removal  of  wreck  at v,  163, 1085 

Tiverton,  R.  I.,  reconstruction  of  Stone  Bridge  across  Sakonnet  River v,  726 

Toledo  Harbor,  Ohio: 

Bridge  across  Swan  Creek v,  726 

Improvement  of,  including  dredge  construction v,  602, 1092;  vii,  2299 

Tombi^bee  River,  Ala.  and  Miss.: 

Bridge  at  Columbus,  Miss v,  724 

Bridge  near  Fulton,  Miss v,  726 

Columbus  to  Walkers  Bridge,  Miss.,  improvement  from v,339;  vi,  1409 

Demopolis,  Ala.,  improvement  below v,  335, 336;  vi,  1400, 1402, 1406 

Demopohs,  Ala.,  to  Columbus,  Miss.,  improvement  from v,  338;  vi,  1408 

Tom  Moore  Slough,  Wash.  («ee  Puget  Sound) v,696;  vii,2514 
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Tonawanda  Harbor,  N.  Y. ,  improvement  of v,  626;  vii,  2385 

Tongue  Point,  Columbia  River,  Oreg.,  improvement  below v,  684;  vii,  2483 

Tonnage,  Sault  Ste.  Marie  canals,  Mich v,594;  vii,2250 

Topeka,  Kans.,  bridge  across  Kansas  River v,724 

Topeka  Railway  Company,  bridge  of v,  724 

Torpedoes v,  11, 12, 14, 15 

Town  River,  Mass.,  improvement  of v,  64, 826 

Trail  Creek,  Ind.  («ee  Michigan  City  Harbor)  v,553;  vi,2156 

Trails: 

See  also  Roads. 

Yukon  River  to  Coldfoot,  Alaska v,752;  vii,2846 

Trappe  River,  Md.  (see  La  Trappe  River) v,  198, 1141 

Traps,  fish: 

In  Portland  (Me.),  engineering  district,  inspection,  etc.,  of,  recommen- 
dation regarding  funds  for v,800 

In  Puget  Sound,  Wash^,  inspection  of v,  709;  vii,  2558 

Permits  for  construction  of v,  730 

Trask  River,  Oreg.  («^«  Tillamook  Bay) v,667;  vii,2452 

Traverse  Lake,  Minn.,  survey  of v,  441;  vi,  1686 

Trent  River,  N.  C,  improvement  of v,241,1209 

Trinity  River,  Tex. ,  improvement  of v,  387, 391 ;  vi,  1600, 1504 

Troops,  engineer  equipment  of v,18,764,776 

Trousdale  Ferry,  Tenn. ,  bridge  across  Caney  Fork  River v,  722 

Tuckerton  Creek,  N.  J.,  improvement  of v,  170, 1102 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.: 

Bridge  between  Caasville,  W.  Va.,  and  Louisa,  Ky v,  722 

Bridge  near  Delorme,  W.  Va Y,720 

Bridge  at  Nolan,  W.  Va v,72l 

Bridges  in  Mingo  County,  W.  Va.,  and  Buchanan  County,  Va v,  722 

Improvement  of , v,488;  vi,  1901 

Tunnels: 

Chicago  River,  alteration  of v,545;  vi,2073 

Washmgton  Aqueduct,  D.  C v,734;  vii,2609 

Turners  Cut,  N.  C,  waterway  via v,231,1195 

Turtle  River,  Ga,  («e«  Brunswick  Harbor) v,283;  vi,  1279 

Tuscumbia,  Mo.,  bridge  across  Osage  River v,  723 

Tuscumbia  Bridge  Company,  bridge  of v,723 

Twelvemile  Creek,  Fla.  («ec  Orange  River) v,298;  vi,1305 

Twelvemile  Creek,  N.  Y.  (see  Wilson  Harbor) v,  628;  vii,  2389 

Twin  rivers.  Wis.  («««  Two  Rivers  Harbor) v,532;  vi,2031 

Two  Harbors,  Minn.,  improvement  of  Agate  Bay v,  509;  vi,  1969 

Two  Rivers  Harbor,  Wis.,  improvement  of * v,  532;  vi,  2031 

Tyaskin  (Wetipquin)  Creek,  Md.,  improvement  of v,  199, 1143 

Union  Lake,  Wash. ,  improvement  of  waterway  via v,  701 ;  vii,  2541 

Union  River,  Me.,  improvement  of v,  24, 783 

Urbana  Creek,  Va.,  improvement  of v,220, 1174 


Valdes,  Alaska,  road  to  Fort  Egbert v,752;  vii,2845 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes v,  370;  vi,  1463 

Vermilion  Harbor,  Ohio,  unprovement  of v,  608;  vii,  2327 

Vessels: 

See  cUjto  Dred^  boats  and  Wrecks. 

Rules  governing  running  of  steamboats  on  certain  streams v,  719 

Vicksbure  Harbor,  Miss.,  improvement  of v,  407;  vi,  1543 

Vidalia  Harbor,  La.  (see  Mississippi  River  Commission) v,  716;  viii,  3, 40 

Vinalhaven,  Me. ,  improvement  of  Carvers  Harbor v,  31 ,  789 

Vineyard  Haven,  Mass.,  improvement  of  harbor v,  77, 847 

Vineyard  Sound,  Mass.,  removal  of  wreck  off  Cross  Rip  light-ship v,  93, 869 

Viola  May  (schooner) ,  removal  of  wreck  of v,  93, 868 

Virginia,  Ann  (schooner),  removal  of  wreck  of v,  186, 1123 

Volusia  bar,  St.  Johns  River,  Fla. »  improvement  of v,  291 ;  vi,  1 296 

Von  Steuben,  General  Baron,  statue  of v,  738;  vii,  2619 

BNO  1905 IV 
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W. 

Wabash  River,  Ind.  and  111.: 

Bridge  in  Vigo  Ck)untVj  Ind v,720 

Improvement  above  Vmcennes,  Ind v,  500, 502;  vi,  1946 

Improvement  below  Vincennes,  Ind v,  500, 501 ;  vi,  1945 

Operating  and  care  of  Grand  Rapids  lock  and  dam v,  502;  vi,  1947 

Waccamaw  River,  N.  C.  and  B.  C,  improvement  of v,254;  vi,  1235 

Wakefield,  Va.,  monument  and  wharf v,739;  vxi,2619 

Wappinger  Creek,  N.  Y.,  improvement  of v,  133, 988 

Wappoo  Cut,  8.  C: 

Im pro vement  of v,  267 ;  vi,  1 254 

Improvement  of  waterway  via v,268;  vi,1255 

War  College,  Army,  AVashington,  D.  C. : 

Erection  of  buildings  for v,748;  vn,2825 

Statue  of  Frederick  the  Great  in  grounds  of v,  749;  vii,  2835 

War  mape - v,  747 

Warm  Spring  Creek,  Cal.,  bridge  near  Alviso v,724 

Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa v,333;  vi,1400 

Improvement  below  Tuscaloosa v,  334;  vi,  1400, 1401 

Operating  and  care  of  locks  and  dams v,  340;  vi,  1410 

Warroad  Harbor  and  River,  Minn. ,  improvement  of v,  440;  vi,  1684 

Warwick  River,  Md.,  improvement  of v,  196, 1139 

Washington,  D.  C: 

Aqueduct  Bridge  across  Potomac  River,  repair  of v,  731 ;  vix,  2603 

Aqueduct,  filtration  plant v,736;  vii,2614 

Aqueduct,  maintenance  and  repair v,  734;  vii,  2609 

Army  War  College,  buildines  for v,  748;  vii,  2825 

Army  War  College,  statue  oi  Frederick  the  Great v,  749;  vii,  2835 

Barracks.    See  Washington  Barracks. 

Defenses  of v,  5 

Engineer  depot v,  15, 18, 757 

Engineer  Scnool  of  Application,  buildings  for v,  748;  vii,  2825 

Executive  Mansion  anaofiice v,  738;  vn,  2619 

Government  Printing  Office,  erection  of  new  building v,  747;  vii,  2823 

Government  Printing  Office,  repairs  to  old  building v,  748;  vii,  2824 

Highway  bridge,  Anacostia  River,  reconBtrnction  of v,  729 

Highway  bridge,  Potomac  River,  to  replace  Long  Bridge v,  732;  vn,  2605 

Improvement  of  Anacostia  River  at v,  206, 1155 

Improvement  of  Potomac  River  at v,  203, 1150 

Improvement  of  Potomac  River  below v,205, 1153 

Public  buildings  and  grounds,  and  Washington  Monument v,  738;  vii,  2619 

Sea  wall,  Potomac  River,  between  Arsenal  wall  and  N  street. . .  v,  739;  vii,  2619 

Statue  of  Frederick  the  Great v,749;  vii,2835 

Statues  and  memorials  in  public  grounds v,  738;  vii,  2619 

Survey  of  United  States  land  within  flats  of  Anacostia  River v,  20 

Wreck  in  Potomac  River,  removal  of v,224, 1182 

Washington,  N.  C. ,  bridge  across  Tar  River ^,724 

Washington  and  Vandemere  Railroad  Company,  bridge  of v,  724 

Washington  Barracks,  D.  C. : 

Engineerdepot v,  15, 18, 757 

Engineer  School,  buildings  for v,748;  vii,2825 

Statue  of  Frederick  the  Great: v,749;  vii,2835 

War  Coll(^e  buildings v,748;  vii,2825 

Washmgton,  Georee: 

Monument  at  Wakefield,  Va v,739;  vii,2619 

...    Monument  at  Washington,  D.  C v,738;  vii,2619 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound.  v,701;  vii,2541 

Washington  Monument,  D.  C v,738;  vii,  2619 

Washita  (Ouachita)  River,  Ark.  and  La.,  improvement  of v,403;  vi,1528 

w  *  u\»    "*?•'  ^*™  across  Mississippi  River  at v,730 

w  !*u  5^R''J?  ^'^^«'"  ^^napany,  dam  of v  730 

Water  craft-    ^''^'''  ^'  ^'  ^*^^  ^^<»^^*ck  River) v,93,872 

^^ealso  Dredge  boats  and  Wrecks. 

Watei^%?^r'^"'r?  '^"^°i«g  oi  steamboats  on  certain  streams v,  719 

awreeKiver,  S.  C,  improvement  of v,261;  vi,  1246 
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Water  hyacinths,  removal  of: 

From  Florida  waters v,308;  vi,  1318 

From  Louisiana  waters v,380;  vi,1476 

From  Texas  waters v,380;  vi,1476 

Water-level  observations: 

Cdlnmbia  River,  Oreg.  and  Wash v,691;  vii,2496 

Michigan  Lake,  variations  in  surface  level  on  east  shore v,  553 

Mississippi  River  and  principal  tributaries v,  441, 716;  vi,  1687;  viii,  8, 86 

Northern  and  Northwestern  Lakes,  levels  (1860  to  1905)  and  dischaixes 

(1860tol904) v,743;  vii,2782 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 
Water  supplv,  Washington,  D.  C.    See  Washington,  D.  C. 
Waterways  {ne  aUo  Canals): 

Beaufort,  N.  C,  to  Newborn v,243,1210 

Beaufort,  N.C.,  to  New  River v,  246, 1214 

Charleston  to  Beaufort,  S.  C v,268;  vi,1255 

Charleston  to  McClellanville,  a  C v,264;  vi,  1249 

Chincoteague  Bay,  Va.,  to  Delaware  Bay,  Del v,  184, 1120 

Galveston  to  Houston,  Tex.,  including  revised  project  and  estimate  by 

Board  of  Engineers  for  Rivers  and  Harbors v,  386;  vi,  1492, 1495 

Keweenaw  Bay  to  Lake  Superior,  Mich v,  618, 520;  vi,  1996 

Lockport,  111.,  to  St.  Louis,  Mo.,  via  Illinois,  Des  Plainee,  and  Missis- 
sippi rivers v,548;  vi,2118;  viii,10,41 

New  River,  N.  O.,  to  Swansboro v,246,1216 

Norfolk,  Va,,  to  Albemarle  Sound,  N.  C,  via  Currituck  Sound v,232, 1196 

Norfolk,  Va.,  to  sounds  of  North  Carohna,  via  Pasquotank  River  ..  v,  231, 1195 

Portage  Lake  and  Lake  Superior  canals !  v,518,520;  vi,  1996 

Pnget  Sound  to  Lake  Washington v,  701;  vii,  2541 

Savannah,  Ga.,  to  Beaufort,  S.  C.  {eee  Savannah  Harbor) v,  270;  vi,  1259 

Savannah,  Ga.,  to  Femandina,  Fla v,285;  vi,  1283 

Superior  Lake  to  Lake  Huron v,602;  vii,2289 

Waukegan  Harbor,  III.,  improvement  of v,540;  vi,204? 

Weems,  Va.,  harbor  lines v,  718,1182 

Weepecket  rock.  Buzzards  Bay,  Mass.,  removal  of v,80, 850 

Weightman,  Anna  (canal  boat),  removal  of  wreck  of v,  74, 836 

Weirs: 

Fish,  in  Portland  (Me.)  engineering  district,  inspection,  etc.,  of,  recom- 
mendation regarding  funds  for v,  800 

Fish,  in  Puget  Sound,  Wash.,  inspection  of v,  709;  vii,  2568 

Permits  for  construction  of v,  730 

Welshmans  Creek,  Md.,  bridge  across v,  725 

Westerly  Harbor,  R.  I.  (««e  Pawcatuck  River) v,93,872 

Western  Branch,  Elizabeth  River,  Va. ,  improvement  of v,  227, 1188 

West  Fork  of  South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and 

River. 
West  Galveston  Bay,  Tex.: 

Improvement  of v,  389, 392;  vi,  1506 

Removal  of  wrecks v,399;  vi,  1516 

West  Haven,  Conn.,  improvement  of  West  River v,  102, 887 

Westmoreland  County,  Pa.,  bridge  of v,727 

West  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of v,596;  vii,2269 

West  Newton,  Pa. ,  bridge  across  Youghiogheny  River v,  727 

Westport  Harbor,  Conn.,  improvement  of v,108,893 

West  River,  Conn. ,  improvement  of .- v,  102, 887 

West  Springfield,  Mass. ,  bridge  across  Connecticut  River v,  720 

Wetipquin  (Tyaskin)  Creek,  Md. ,  improvement  of v,  199, 1143 

Weymouth  River,  Mass.,  improvement  of v,62,63,824 

Wharves: 

In  Portland  (Me. )  engineering  district,  recommendation  regarding  funds 

for  inspection,  etc.,  of J..      v,800 

Permits  lor  construction  of v,  730 

Whatcom  County,  Wash.,  bridge  of v,724 

Whatcom  (Bellingham)  Harbor,  Wash.: 

Improvement    of      Whatcom      Creek     waterway     (see    also    Puget 

Sound) V,  696, 707;  vii,  2514, 2552 

Removal  of  Starr  rock  («e«  Puget  Sound) v,697,698;  vii,2514 
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Wheeling  and  Lake  Erie  Railroad  Company,  bridge  of v,728 

Whitehall,  N.  Y.,  improvement  of  Narrows  of  Lake  Champlain v,  73, 835 

White  House,  Washington,  D.  C v,738;  vii,2619 

White  Lake  Harbor,  Mich. ,  improvement  of v,  569;  vi,  2191 

White  River,  Ark.: 

Gauging  (see  Mississippi  River  Commission ) v,  716;  vin,  8, 86 

Improvement  by  open-channel  work v,  415;  vi,  1568 

Improvement  of  upper  river  by  locks  and  dams v,  416;  vi,  1 570 

Operating  and  care  of  locks  and  dams v,417;  vi,1574 

White  River,  Ind.,  improvement  of v,503;  vi,  1949 

White  River,  Wash.: 

Bridge  near  Kent v,  722 

Improvement  of  {see  Puget  Sound) v,  696;  vii,  2514 

White  Kiver  Valley  Railway  Company,  bridge  of v,  721 

Whitmore,  A.  H.  (schooner),  wreck  of v,  800 

Wicomico  River,  Md.,  improvement  of v,201, 1145 

Willamette  River,  Oreg. : 

Bridge  near  Harrisourg v,  728 

Examination  of  canal  at  Willamette  Falls,  including  report  on  title  by 

Attorney-General v,692;  vii,2497 

Improvement  above  Portland v,  678 ;  vii,  2469 

Improvement  below  Portland v,  681;  vii,  2475 

Willapa  River  and  Harbor,  Wash. : 

Bridge  across  South  Fork  of  river j v,  723 

Improvement  of v,  692;  vii,  2505 

Removal  of  wreck  in  harbor v,  710;  vii,  2560 

Wilmington  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor  in  San  Pedro  Bay v,  639;  vii,  2411 

Improvement  of  inner  harbor v,641;  vii,2413 

Wilmington,  Del.,  improvement  of  harbor v,  173, 1105 

Wilmington,  N.  C: 

Defenses  of  Cape  Fear  River  (see  also  Technical  details) v,  5;  vii,  3010 

Improvement  of  Cape  Fear  River  above v,250, 1222 

Improvement  of  Cape  Fear  River  at  and  below v,  251, 1224 

Wilson  Harbor,  N.  Y.,  improvement  of v,  628;  vii,  2389 

Wilson  Harbor,  Pa.,  harbor  lines v,718;  vi,1865 

Wilson,  Point, Cal.  («ge  San  Pablo  Bay) v,648;  vii,2426 

Winneb«igo  Lake,  Wis.  («e«  Fox  River) v,541;  vi,2049 

Winnibigoshish  Lake,  Minn.: 

Construction  of  reservoir  dam v,432;  vi,  1670 

Operating  and  care  of  reservoir  dam v,  434;  vi,  1675 

Winthrops  Cove,  New  London  Harbor,  Conn.,  improvement  of v,  94, 873 

WinyahBay,  S.  C,  improvement  of v,258;  vi,  1241 

Wisconsin  Central  Railway  Company,  bridge  of v,  728 

Wisconsin  entrance,  Duluth  Harbor,  Minn.,  improvement  of v,510;  vi,  1971 

Wisconsin  River,  Wis.,  improvement  of  (see  Fox  River) v,  541;  vi,  2049 

Withlacoochee  River,  Fla. ,  improvement  of v,  304, 306;  vi,  1314 

Wolf  River,  Memphis,  Tenn.  (see  Mississippi  River  Commission) ..  v,  716;  viii,  3, 40 

Wolf  (Ahnapee )  River,  Wis.  (see  Ahnapee  Harbor) v,  531;  vi,  2028 

Wolf  River  (tributary  of  the  Fox),  Wis.  (see  Fox  Blyer) v,541;  vi,2049 

Woodbridge  Creek,  N.  J.,  improvement  of v,  145, 1036 

Woods  Hole  Harbor  and  cliannel,  Mass. : 

Improvement  of  channel v,  78, 849 

Improvement  of  Little  Harbor v,  78, 848 

Wrecks,  etc»,  removal  of: 

Absecon  Inlet,  N.J v,186,1123 

Allerton,  Point,  Boston  Harbor,  Mass v,  74, 835 

Ambrose  channel,  New  York  Harbor,  N.  Y v,140,1024 

Ann,  Cape,  Mass.,  Pigeon  Cove  Harbor v,  74, 836 

Apponoiattox  River,  Va v,235,1200 

Appropriation  for v,19,20 

Ashley  River,  S.  C v,270;  vi,  1258 

Atlantic  City,  N.  J v,186,1123 

Back  Creek,  Md v,  202, 1147 

Belle  Isle,  Detroit  River,  Mich v,601;  vii,  2288 

Boston  Harbor,  Mass :  v,  74, 835 

Browns  Point,  N.  Y v,  134,990 


Digitized  by 


Google 


IND^X.  LIII 

Wrecks,  etc.,  removal  of — Continued. 

Buffalo  Harbor,  N.  Y v,627 

ButtermUk  channel,  New  York  Harbor,  N.  Y v,  140, 1024 

Cape  Ann,  Mass.,  Pigeon  Cove  Harbor v,  74, 836 

Carrabelle  River,  Fla v,329;  vi,  1351 

Cedar  Point,  Ala v,363;  vi,  1428 

Champlain  Lake,  N.  Y v,74,836 

Charleston  Harbor,  8.  C v,270;  vi,  1268 

Chatham  Harbor.  Mass v,93,868,869 

Cohanfiey  River,  N.  J v,  186, 1123 

'  Common  Flat,  Chatham  Harbor,  Mass v,  93, 869 

Conneaut Harbor,  Ohio v,619;  vii,2368 

Crooked  (Carrabelle)  River,  Fla v,329;  vi,1351 

Cross  Rip  light-ship,  Mass.,  off v,93,869 

Cumberland  Sound,  Ga.  and  Fla v,288;  vi,1290 

Delaware  Bav  and  River v,  163, 1086, 1086 

Detroit  River,  Mich v,601;  vii,2288 

East  (Ambrose)  channel.  New  York  Harbor,  N.  Y v,  140, 1024 

Elk  River,  Md v,  202, 1147 

Erie  Lake v,  618, 619, 627;  vii,  2367, 2368 

Expenditures  during  the  year v,  19, 20 

Fairport  Harbor,  Ohio v,618;  vii,  2367 

Galveston  (West)  Bay,  Tex i v,399;  vi,  1616 

Grays  Ferry,  Schuylkill  River,  Pa v,  163, 1085 

Great  South  Bay,  N.  Y v,134,990 

Hardings  Beach,  Mass v,93,869 

Harlem  River,  N.  Y v,134,989 

Horn  Island  Harbor,  Miss v,363;  vi,  1428 

Hudson  River,  N.  Y v,  134, 140, 989, 1024 

Jacksonville,  Fla v,309;  vi,  1320 

Judith,  Point,  R.I v,93,869 

Kingston,  R.  L,  off  Point  Judith v,93,869 

Lambs,  8.  C v,270;  vi,  1258 

Little  Egg  Harbor  Bay  and  Inlet,  N.  J v,186,1122 

McGuires  Mill,  Fla v,309;  vi,  1320 

Maurice  River,  N.J v,  186, 1121 

Milwaukee  Bay,  Wis v,543;  vi,2063 

Mispillion  River,  Del v,  186, 1121 

Mississippi  River,  above  Missouri  River v,426;  vi,  1607 

Mississippi  River,  below  Missouri  River v,423;  vi,1583 

Idississippi  Sound,  Mies. ,  Horn  Island  Harbor v,  353;  vi,  1428 

Missoun  River v,444;  vi,1689 

Mobile  Bay,  Ala v,353;  vi,1428 

Monroe  Lake,  Fla v,309;  vi,1320 

Kantucket Harbor,  Mass i v,93,869 

Nantucket  Sound,  Mass v,  93, 868, 869 

New  York  Harbor,  N.  Y v,  134, 140, 989, 1024 

Niagara  River,  N.  Y v,627 

North  (Hudson)  River,  N.  Y v,  134, 140, 989, 1024 

Ohio  River v,465;  vi,  1819 

Penobscot  River,  Me v,  42, 800 

Petersburg,  Va v,  235, 1200 

Pi^n  Cove  Harbor,  Mass v,  74, 836 

Point  Allerton,  Boston  Harbor,  Mass •. v,  74, 835 

Point  Judith,  R.  I v,93,869 

Pollock  Rip  channel.  Mass •. v,93,869 

Pollock  Rip  Slue,  Mass v,  93, 868 

Port  Henry,  N.  Y v,74,836 

Potomac  River,  Swann  Point,  Md v,224,1181 

Potomac  River,  Washington,  D.  C v,  224, 1182 

Roads  Harbor,  Md v,  202, 1147 

Rockport  Harbor,  Me v,800 

Rouse  Point,  N.Y v,  74, 836 

Saginaw  River,  Saginaw,  Mich v,590 

St.  Clair  River,  Mich v,601;  vii,2288 

St.  Johns  River,  Fla v,309;  vi,1320 

St.  Jones  River,  Del v,  186, 1122, 1124 
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Sandusky  Harbor,  Ohio v,619;  vii,2388 

Sanford,  Fla v,309;  vi,  1320 

Schuvlkill  River,  Pa v,  163, 1085 

Ship  John  light,  Delaware  Bay v,  163, 1066 

Shoalwater  Bay  (Willapa  Harbor),  Wash v,710;  vn,2560 

Shovelful  shoal.  Mass v,  93, 868 

Southbend  Harbor,  Wash v,710;  vii,2560 

South  Brewer,  Me v, 42,800 

South  channel,  New  York  Harbor,  N.Y v,  140, 1024 

South  Kingston,  R.  I.,  off  Point  Judith v,93,6e9 

Stag  Island,  St  Clair  River,  Mich vii,2288 

Stoney  Point,  Lake  Erie,  Ohio v,618;  vii,2367 

Stonington  Harbor,  Me v,800 

Swann  Point,  Md v,224,1181 

Tangier  Sound,  Va v,  202, 1147 

Teche  Bayou,  La v,365;  vi,1456 

Tinicuin  Island,  Delaware  River v,  163, 1085 

Vineyard  Sound,  Mass.,  Cross  Rip  light-ship v,  93, 869 

Washington,  D.  C v,224,1182 

West  Galveston  Bay,  Tex v,399;  vi,  1516 

Willapa  Harbor,  Wash v,710;  vii,2560 

Wright  County.  Minn.,  bridge  of v,720 

Wright,  Russell  (canal  boat),  removal  of  wreck  of v,  74, 836 

Wyandotte,  Mich.  («^e  Detroit  River) v,600;  vii,2280 


Yamhill  River,  Oreg. : 

Improvement  of v,  678;  vii,  2469 

Operating  and  care  of  lock  and  dam v,  680;  vii,  2474 

Yankton,  Norfolk  and  Southern  Railway  Company,  bridge  of v,  720 

Yankton,  8.  Dak.: 

Bridge  over  Missouri  River  at v,  720 

Improvement  of  Missouri  River  at v,  442;  vi,  1689 

Yaquina  Bay,  Oreg. ,  improvement  of v,  665, 668;  vii,  2451, 2454 

Yazoo  River,  Miss. : 

Improvement  above  mouth v,409;  vi,  1554 

Improvement  of  mouth,  including  Vicksburg  Harbor v,  407;  vi,  1543 

Yellow  Mill  Pond,  Bridgeport,  Conn,  {see  Bridgeport  Harbor) v,  106, 891 

Yellowstone  National  Park,  improvement  of v,  744;  vii,  2809 

York  Harbor,  Me.,  improvement  of v,38,796 

York  River,  Va.,  improvement  of v,  210, 1161 

York  Spit,  Chesapeake  Bay,  Va.,  shoals  opposite  {see  Patapsco  River) ...  v,  186, 1125 

Youghiogheny  River,  Pa. ,  bridge  at  West  Newton v,  727 

Yuba  River,  Cal.  (see  Sacramento  River  and  California  Debris  Commis- 
sion)  V,  652, 714;  vii,  2433, 2585, 2590 

Yukon  River,  Alaska,  trail  to  Coldfoot v,752;  vn,2845 
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